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ROLLIN HOWARD STEVENS 


AN ANNIVERSARY CHRONICLE OF HIS USEFUL LIFE 

By PERCY BROWN, M D , Boston 


NE of the most active and vigorous 
figures m the practice of American 
radiology to-day is that of Dr 
Rolhn Stevens, who now reaches the age of 
three score years and ten prophetically 
signalized in Scriptural writ, and whose 
enthusiastic, sedulous, and forthright in- 
dividuality, crystallized in the service 
of mankind and polished by the gentle 
contact of each passing year, continues to 
reflect from its many facets his faith in his 
work and in himself in the doing of it, as 
well as the joy of fulfilment which the 
realization of his life’s ideals has assured to 
him 

Rolhn Stevens is a native of Canada, 
bdfn of sturdy Anglo-Saxon and Celtic 
stock into the best traditions of the great 
Dominion at Blenheim, Province of On- 
tario, in early January of the year 1S6S 
The eldest son of Nathan Howard and Ada 
Jane (Burk) Stevens, he lived with his 
parents at his birth-place until five years 
old, when the family removed to the far 
western community of Pilot Hill, Cali- 
fornia, m the plaeer-mimng district of the 
Sierras His father remained in Califor- 
nia but a relatively short tune, ultimately 
leading back his household to the Cana- 
dian village of Blenheim and later, in 1SS0, 
to the larger town of Chatham, Ontario’ 
By reason of his seniority in a family 


group of rune children, eight of whom 
were boys, the youthful shoulders of this 
lad carried, as they grew, more than the 
usual weight of the responsibility imposed 
by the duties of home life and the care of 
those younger than he Notwithstanding 
his ardent participation m the various 
sports and pastimes, especially those of 
winter, wherein Canadian youth habitually 
excel, through this salutary family train- 
ing young Stevens developed a sense of 
obligation and accountability, acquired 
a fondness for hard work and formed the 
sound attributes of character which have 
ever identified all phases of his life’s en- 
deavor 

By the time he was eighteen years old, 
Stevens had matriculated at the Univer- 
sity of Toronto m preparation for the 
academic degree and subsequent study ol 
the Law in accordance with parental plan, 
but during the year 1886 he was induced 
by a young -friend of about his own age 1 
to enter the Homoeopathic Medical Col- 
lege of the University of Michigan, from 
which he was graduated m 1SS9 Through- 
out the course of has later years in medi- 
cal school his extra-cumcular activities 
were increased— in junior year as Secre- 
tary^ the Hahnemanman Society and in 

’Now Dr Duncan I Smclair, of Woodstock, Ontario 
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senior year as its President and also Presi- 
dent of the Homoeopathic Branch of the 
Students’ Christian Association During 
the course of his senior year he was also 
Senior Assistant to the Professor of Sur- 
gery His summer holidays were spent 
as coadjutor in the office of a private 
practitioner of St Thomas, Ontario, where 
his training profited by the practical ex- 
perience afforded him While yet a stu- 
dent at Ann Arbor, Stevens took advan- 
tage of the opportunity to present himself 
for the examinations of the Medical Coun- 
cil of Ontario, which he duly passed, thus 
qualifying himself for the practice of medi- 
cine in his native Dominion of Canada, 
should the occasion arise 
Upon h is graduation from medical 
school, young Doctor Stevens fully deter- 
mined to enter into practice m one of the 
(then) more recently founded Canadian 
communities, the city of New Westmin- 
ster m British Columbia, but, hearing of 
an approaching competitive examination 
for the position of intern at The Grace 
Hospital, Detroit, he offered himself as a 
candidate No doubt the divers interests 
of his undergraduate medical course and 
the moderate responsibilities attaching to 
them did much to develop a naturally ac- 
tive mind at its formative period, for we 
are told by a surgical colleague who was 
the first House Surgeon at The Grace 
Hospital 5 m reference to this examina- 
tion, that “ Dr Stevens received the 
appointment Dr Sterling, who was 
the Chairman of the Examining Commit- 
tee, said that the alertness of Dr Stevens’ 
mind as much as the results of the exami- 
nation papers influenced them m the 
decision That alertness seems to me to 
have been a characteristic of Dr Stevens 
ever since ” As the resident staff of The 
Grace Hospital consisted, at that day, of 
but one man, Stevens’ duties were' espe- 
cially arduous during the first eight months 
of his appointment, after which the num- 
ber of house-officers was increased to two 
Doctor Stevens’ internship at The Grace 

Dr Stephen H Knight, personal communication 


Hospital was completed late in the year 
of 1S91 It was followed by a journey 
with his father to California, by way of 
the Canadian Pacific Railway Impressed 
by the opportunity for post-graduate 
study at the recently established Leland 
Stanford, Jr , University, the young phy- 
sician finally succeeded in inducing his 
fiancee, Dr Mary Ella Thompson, to ac- 
company him there on a honeymoon jour- 
ney Doctor Thompson was a young 
graduate in Arts and in Medicine, also a 
Canadian, whom he had met at Ann Arbor 
and who had opened an office in Detroit 
in the Autumn of 1889, just before he had 
decided to take the examination for The 
Grace Hospital Accordingly they were 
married in March of 1S92, journeyed West, 
and commenced post-graduate work at 
Palo Alto in physiology and pathology, 
which was continued until autumn, when , 
they returned to Detroit to open offices 
m their domicile on High Street, West 
With this wedding journey into the far 
West began a consistently happy com- 
panionship that has been ever fortified by 
a compatibility of tastes derived from a 
unifying analogy of educational equip- 
ment, and exceptionally blessed by mu- 
tual affection and sympathy steadily aug- 
mented with the passing years 

His entry into private practice was an 
ex-penence not wholly new to young Doc- 
tor Stevens He had already acted as 
locum tenens for medical colleagues of his 
who were at work in various towns of 
Ontario, for which his previously acquired 
license to practise within the Dominion 
stood him in good stead Once estab- 
lished in Detroit, he immediately iden- 
tified himself with the clinical activities 
at The Grace Hospital, and was placed on 
the Cluneal Staff in Gynecology When, 
later, he received his appointment to the 
regular Staff, he became successively 
pathologist, surgeon, and gynecologist dur- 
ing the period from 1892 to 1904 His 
thorough pathological experience, thus 
earlv r acquired and amplified by additional 
work in weekly periods at Ann Arbor, 
afforded him the sine quo non for his fu- 
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ture activity in the broad and ever broader 
fields which were spread before him as the 
first years of the Twentieth Century ap- 
proached The colorful history of his 
multiple and diverse labors at The Grace 
Hospital is the ample record of the fruition 
of the mental alertness originally noted by 
his internship examiners years ago, and as 
clearly manifested to-day m the “physical 
and mental youthfulness and agility’’ 
— as one of his biographers puts it — that 
are still his 

Always keenly ahve to each fresh ad- 
vance m scientific progress, whether or 
not related to his work of the moment. 
Doctor Stevens had shared the general 
intense interest among scholars created 
by Rontgen’s Preliminary Communication, 
“On a New Kmd of Rays,” but perhaps 
he was attracted more than many others 
by the results reported soon after this by 
Professor Fmsen, of Copenhagen, m the 
light treatment of variola and especially 
of dermal cancer and tuberculosis As 
time passed thereafter, his acute sense of 
justice rebelled at the implications in- 
volved m the production and exploitation, 
especially in Apaenca, of so-called Fmsen 
therapeutic apparatus from which the re- 
sults obtained were most disappointing 
Desiring, as he shortly afterward wrote, 
“to protest against the common practice 
of denominating as Fmsen lamps any kmd 
of a phototherapeutic lamp, the construc- 
tion of which may involve only a few, or 
none, of the principles enunciated by Fm- 
sen,” he journeyed by rough passage to 
Copenhagen in December of 1902 to inves- 
tigate for himself and to evaluate to his 
own satisfaction the Fmsen method of 
treatment At the Fmsen Institute Ste- 
vens spent many months as student and 
observer, and was given all possible clun- 
eal opportunities for his work He ulti- 
mately returned with the accurate infor- 
mation equally available to any of his 
countrymen taking equn alent pains to 
investigate, although many others, visiting 
Copenhagen on but a short mission of in- 
vestigation and brief instruction, relin- 
quished m the disappointment of inepti- 


tude all subsequent use of the Fmsen lamp 
On his return Stevens reported, and re- 
iterated in a series of communications 
which constitute the earliest of his writings 
on radiological matters, that the secret 
of the Fmsen treatment hes in the use of 
the highly refrangible blue and violet rays 
supported and enhanced m then effect by 
the addition of the ultra-violet. In the 
same series of papers he analyzed the 
structural shortcomings of a number of 
lamps produced prior to 1904 and pur- 
ported to possess the same therapeutic 
effect as the Fmsen apparatus This per- 
sistent investigation at distinct personal 
sacrifice, and honestly accurate exposition 
of a truly beautiful and effective means of 
curing "superficial skm diseases that are 
suitable for it,” had definite effect m dis- 
pelling “much misunderstanding as to the 
nature of the true Fmsen light treatment 
and as to what it will accomplish," but 
even greater influence m arresting the 
manufacture of spurious apparatus offered 
to the unsuspecting practitioner for what 
it was not. 

This pilgrimage of quest to the Fmsen 
Institute may fairly be said to mark a dis- 
tinct turning-point m the career of Dr 
Rohm Stevens He saw an opportunity 
to clarify an uncertain situation regarding 
a conceivably excellent measure in danger 
of undeserved misrepresentation, and 
seized it The untoward influence of such 
obloquy atrophied and died m the face of 
the clinical results obtained from the ver- 
itable Fmsen process m his hands at De- 
troit, or m the hands of those v hom he had 
trained to have patience enough to employ 
it accurately 

In Denmark, Stevens saw enough of the 
beneficial effects of well-ordered photo- 
therapy to revive within him a long-latent 
interest m dermatological problems 
Before his return to Detroit he visited the 
clinics of Lassar and Joseph in Berlin, of 
Neumann in Vienna, of Unna in Hamburg, 
and of Sequeira in London At the same 
time, the clinical possibilities of roentgen 
therapy and of radium therapy had had 
their day of dawning and were rapidly de- 
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velopmg A vast new field was spread be- 
fore the clear vision of Rollin Stevens and 
on his arrival at the scene of his long and 
varied professional labors, he determined 
to co nfin e his endeavor to the practice of 
dermatology and radiology 
To this end, Doctor Stevens forthwith 
equipped his offices with Finsen apparatus 
of the true Copenhagen type, for roentgen 
rays in the form of the static machine and 
for the therapeutic application of the 
high-frequency current He was trans- 
ferred to the Dermatological Staff of his 
hospital and m 1904 formally appomted 
Dermatologist and Roentgenologist as well 
as Lecturer on Dermatology to the Homoeo- 
pathic Medical College of the University 
of Michigan The sincerity of his belief 
m the future of roentgen therapy, as well 
as the continued evidence of his thorough 
honesty of purpose, convinced the hos- 
pital authorities of their need of roentgen 
apparatus adequate to his purposes and 
theirs, for his use and under his respon- 
sible control But the winning of this 
concession was no easy accomplishment , 
a true picture, mdeed, of the typical ex- 
perience of the conscientious early pioneer 
m radiology and, as m the case of many 
another m the same field, it was by no 
means the end of the difficulties m his 
path It is related by his most steadfast 
supporter and at the same time his most 
just critic,* that ‘‘for years he was almost 
alone m [his] recognition of the great 
value of both x-ray and radium m skin 
and cancer work Many times he re- 
turned to his home completely heartsick 
after reading a carefully prepared paper 
on the subject, only to have it almost com- 
pletely ignored while the loud acclaim went 
to someone who described a new method 
or posture for a roentgenogram of the 
stomach ” 

In the Summer of 1903, Doctor Stevens 
obtained his first radium from the Curie 
laboratory in Pans, and thus, it is re- 
ported, he was the first practising physi- 
cian west of New York to employ radium 

’Dr Marj Thompson Ste\cns, personal communica- 
tion 


therapeutically Consequently he was of 
the American pioneer group of such men 
as Abbe, Williams, and Robarts who early 
investigated practically its curative powers 
In 1905 he made his first recorded contri- 
bution to the literature of radium With 
charactenstic loyalty to his ideals of truth 
and justice, he scrutinized, and promptly 
evaluated at their true worth, the reports 
prevalent at that day concerning water and 
other substances made secondarily radio- 
active for alleged therapeutic purposes 
It is difficult to conceive of one who, 
through his own moral fiber, could have 
been a more worthy champion of intellec- 
tual honesty in counteraction against 
not only the reckless hyper-enthusiasm 
but also the upstart charlatanism which 
this period brought forth 

Stevens fought this situation for years 
Writing m 1914 on “Progress m Radio- 
therapy,” m the spirit of complete equity 
typical of him he deals with his failures as 
freely as with his successes m all forms 
of radiotherapeusis, and attempts defi- 
nitely to stabilize this tendency toward 
unconsidered optimism arising from too 
hasty observation Regarding the use 
of the gamma rays of radium, he records 
these temperate words of caution 

“We must not forget that m secondary 
growths we undoubtedly have cancer widely 
spread in the organism — m the spine or other 
bones quite early in a large proportion of cases 
— so that while, in the treatment of a small 
visible or palpable nodule m the axilla or supra- 
clavicular region, a small tube or plaque of 
radium may cause the nodule to disappear, it 
has had no very real effect upon the disease 

“I emphasize this point because at least two 
cases of secondaries after breast amputation 
have recently come to my notice where just 
this sort of treatment has been followed, and 
twenty to thirty thousand dollars’ worth of 
radium was applied to visible nodules by men 
of standing while hope was held out This will 
soon bring radium into disrepute ” 

The reaction which Stevens thus sagely 
prognosticated as the certain result of the 
disillusion and disappointment to follow 
the inevitably unfavorable outcome of 
such ill-ordered treatment was, mdeed, 
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soon to appear During the same year of 
1914 m which this unpretentious report 
and far-sighted prophecy were written, 
and sixteen years after the discovery of 
radium, the following editorial appeared 
in a medical journal of -wide circulation 
under the caption "The New Quackery ” 
Its quotation here is justified only on ex- 
pository grounds, in order that the radi- 
ologist of to-day may realize the type of 
adverse criticism to which early radiology 
was subjected m a spirit bom either of 
temporary cluneal disappointment or of no 
clinical experience at all, as well as the 
magnitude of the task in rebuttal set before 
Stevens and other pioneers of the same 
fiber 

“Radium is the Philosopher’s Stone in its 
newest form What the alchemists and 

necromancers eagerly sought our new philoso- 
phers have found The profession of Medi- 
cine is now disposed to ask of the philoso- 
pher not what he says but what he can prove 
Any new half-truth in Medicine is quickly 
seized upon with enthusiastic ignorance to 
benefit the sick, or with cunning design to 
impose upon the credulous All quackery does 
not he outside the boundaries of the medical 
profession, and it is hard to distinguish between 
credulity, pretence and charlatanism 

“For the moment sera are enjoying a respite 
Their place is now occupied by radium, and 
reputations of a kind are being erected upon it 
The moment is well chosen The public mind 
is blinded by the glamour of the emanations 
which issue from ttns substance, and no dis- 
covery was ever made which was not instantly' 
seized upon for therapeutic purposes All 
that can be said at the moment is that the 
emanations from this metal do exert some effect 
upon cell activity, but the same is true of the 
ultra-violet rays or even of light itself Already 
reports of bad omen are coming in of healthy 
tissue destroyed and of connective-tissue cells 
bang stimulated into a sarcomatous growth 

The effect of immaturely considered 
dogma could be counteracted in but one 
wa y — by further observation and further 
experimentation and study The span 
of Stevens’ career from that day to this 
has seen prodigious and unremitting ad- 
-vance in all forms of radiotherapeusis, and 
-we move forward with giant strides 

It was six years before this extensix e 


report of 1914, on the subject of radio- 
therapeutic progress to that date, that 
Doctor Stevens suffered a temporary but 
serious interruption of his usually excel- 
lent health, which followed the exertion 
and exposure attending a late autumn 
journey by canoe into the back country of 
northern Ontario with one of his colleagues 
That he might regam his normal strength, 
a sea voyage was recommended So, m 
the Spring of 1909 he went to Europe for 
recreation and study In London, he 
visited the laboratory of Sir Almroth 
Wright to investigate further the matter 
of opsonic therapy With his habitual 
eagerness to prove to h is own satisfaction 
the real value of each new method of treat- 
ment apphcable to cutaneous disease, 
Stevens had previously contributed a 
preliminary report on his own experience 
with opsonic therapy m disorders of the 
skm and, later, a more complete exposition 
based on eight months’ experience with it 
These were followed by a paper on the 
general subject of bacterial inoculations 
which appeared in the literature of 1909, 
possibly a result of his London visit 
In Pans, on this same tour, he saw Re- 
gaud and Lacassagne, and was received 
with equal cordiality by Sabouraud 

Before leaving London, Doctor Stevens 
carefully examined the theory of Quinton 
concerning the therapeutic action of intra- 
muscular injections of especially prepared 
sea- water, not only m affections of the 
skm, particularly psoriasis, but also in 
general debilitating conditions He later 
analyzed and evaluated this method of 
treatment in three papers which appeared 
in 1909, 1912, and 1913 
The name of Dr Rollm Stevens has been 
intimately and influentially identified with 
the radiological treatment of cancer e\ r er 
since the inception of this procedure His 
career has been actively associated more 
specifically with the changing phases of 
the roentgen therapy of this condition 
from the earl)' day of its most superficial 
application The ax affable references to 
his literary contributions on the subject 
of cancer comprise at least sixteen papers 
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from 1904 to 1935 One of the most elabo- 
rate of these (1917) deals with the state 
of the blood m cancer under the action of 
roentgen therapy Stevens therein dis- 
cusses with ingenuity the question of the 
coincidence of reactionary lymphocytosis 
and roentgen therapy m the larger doses, 
submitting that the resulting general im- 
munity, even though temporary, sug- 
gested by the presence of lymphocytosis 
may well be interpreted as one of the two- 
fold salutary effects of roentgen therapy 
m cancer 

Doctor Stevens was profoundly moved, 
as were all thinking radiologists, by the un- 
favorable reports of 1920 and 1921 regard- 
ing the incidence of aplastic anemia re- 
sulting from the cumulative effect of re- 
peated exposure to radio-active emana- 
tions Such untoward consequences were 
m direct line with his conviction, expressed 
years before, that occupational radiation, 
or therapeutic dosage of radiation, should 
be controlled by periodic blood examina- 
tion as well as by continued inspection of 
the integument so exposed He was a 
strong protagonist of the world-wide move- 
ment among radiologists toward the stand- 
ardization of roentgen-ray generation and 
especially of methods of protection This 
movement had its impetus, to which he 
added the force of his influence and wis- 
dom, m the recommendations of the Roent- 
gen-ray Protection Committee of the 
American Roentgen Ray Society, formula- 
ted m 1920 and finally adopted m 1922 
These recommendations involved specifi- 
cally the questions of apparatus standardi- 
zation, filtration, accurate mensuration of 
dosage, periodic blood and basal metabo- 
lism investigation of operatives and periods 
of respite, all of which Stevens had pre- 
viously emphasized 

Particularly in the matter of apparatus 
has he been interested He first carefully 
watched each early advance in the develop- 
ment of radiotherapeutic devices, especi- 
ally after the production of the hot-cathode 
tube of Coohdge, and has kept step with 
this evolution m connection with all in- 
stallations under bis charge His was the 


second deep-therapy apparatus to be in- 
stalled within the State of Michigan, the 
first having been an experimental model 
maintained by the General Electric Com- 
pany at Battle Creek His enthusiasm 
for the adoption of new ways and means m 
cancer therapy apparently knows no 
bounds A 400-kdovolt generator was 
installed during the Spring of 1937 at his 
laboratory, but evidently the output po- 
tential of each new piece of apparatus he 
acquires can never quite keep pace with 
the peak E M F of this astounding man I 

Doctor Stevens’ editorial m Radiology 
six or seven years ago under the title 
“Cancer Institutes” revealed, in the read- 
ing, a new light on his long-range vision 
concerning the cancer problem and the 
most potent means ultimately to solve it 
One of them, he explained in this editorial, 
is the complete co-operation of trained ex- 
perts chosen from various fields of scienti- 
fic activity, notably surgery, pathology, 
radiology, biochemistry, and biophysics 
Such complete and effective co-operation 
can be attained, he felt, only through the 
construction, equipment, and endowment 
of a Cancer Institute, based on Imes of 
equivalent completeness Stevens cited 
the various cities which then possessed 
institutes for the investigation of cancer, 
but deplored the fact that none of them 
had sufficient endowment He expressed 
the opinion that, if and when an endow- 
ment proportionate to the purpose were 
available, it should be organized and con- 
trolled by private philanthropy rather than 
by the state or municipality, m order that 
the control of Institute activities by politics 
might be obviated 

To-day, Doctor Stevens has lived to see 
an organized movement to the end he 
visualized m 1931, thus far realized in the 
Congressional passage of Senate Bill No 
2067, which is a joint bill combining the 
generous appropriations called for by the 
Maverick Bill and the Bone-Magnuson 
Bill This ‘ ‘ will establish a N ational Cancer 
Institute and provide for the United States 
Pubhc Health Service to aid and co-ordinate 
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research relating to cancer "* While this 
development does not completely conform 
to Stevens’ conviction that such an en- 
dowment should proceed from private phil- 
anthropy, it is so epochal in its promise as 
to become one of the deepest satisfactions 
of his useful life 

During an installation of apparatus at 
his hospital laboratory m February, 1917, 
Doctor Stevens received accidentally the 
high-tension discharge from the te rminal 
of a rotary converter The shock ren- 
dered him unconscious and seriously af- 
fected his spme, from which injury he has 
never fully recovered Those were “par- 
lous times,” it will be remembered, and 
shortly before this accident Stevens had 
made voluntary application for mili tary 
service with either the Canadian forces or 
with the army of the United States at that 
time on the Mexican border — wherever 
roentgenologists were needed When, in 
April, the United States entered the Great 
War and Base Hospital No 2 was or- 
ganized and recruited as a military unit, 
he was accepted and appointed as a Major 
of the Medical Corps to take charge of all 
bacteriological and x-ray work When, 
however, the papers pertaining to his physi- 
cal ex amin ation were reviewed at Wash- 
ington, he was rejected With business 
affairs arranged and uniforms made, his 
disappointment was bitter mdeed By 
the Summer of 1918 there was urgent de- 
mand for expert military roentgenologists 
for immediate service overseas Stevens 
again volunteered and was promptly ac- 
cepted, but his tune in New York, the 
port of embarkation, was uselessly con- 
sumed m futile military drill and super- 
fluous instruction While there, he fell a 
victim to the severe influenza epidemic 
then prevalent and nearly succumbed 
The Armistice was signed before his long 
convalescence was over 

Through all these years, except when 
interrupted by periods of illness or tem- 
porary absence from other causes, Doctor 
Stevens has faithfully fulfilled his duties 

* The Bulletin of the Inter-Soaet> Committee for 
Radiologj August 1937 


of teaching, which began m 1904 as Lec- 
turer on Dermatology at Ann Arbor His 
formal teaching of roentgenology com- 
menced m 1910 as Assistant Clinical Pro- 
fessor at the Detroit College of Medicine, 
he still gives there the courses of instruction 
m diseases of the skin instituted by him m 
1925 In 1929, he was Extra-mural Lec- 
turer m Post-graduate Medicine at the 
University of Michigan His mterest m 
research and research-teaching has been 
equally lively He has been Secretary 
and also Director of the Radiological Re- 
search Institute From the opinions ex- 
pressed by those who have sat beneath 
his rostrum, or from the experience of 
those — interns, nurses, technicians — who 
have been m daily clinical contact with 
him, or from the joyous reaction of little 
children by the evening lamplight or m 
the open fields of summer, it is clear that 
Dr Rollin Stevens is a teacher “to the 
manner bom ” 

One of the notable features of the career 
of this altruistic physician is his loyalty 
and devotion to the welfare of the organ- 
ized groups of medical men with which he is 
affiliated He is an outstanding member 
of all four of the major American radio- 
logical associations — mdeed, he has most 
worthily occupied the presidential chair 
of most of them He became a member of 
the American Roentgen Ray Society but 
four years after the date of its organiza- 
tion, he is, therefore, one of its fourteen 
senior members, according to its present 
roster He identified h i m self closely with 
the foundation of the Radiological Society 
of North America and was elected its 
President in 1924 He was President of 
the American Radium Society m 1933- 
34 He was active m the formation and 
organization of the American College of 
Radiology, of which he was a Chancellor 
from 1926 to 1929, its President m 1930-31, 
and again Chancellor from 1931 to 1936 
Seeming neier to become surfeited with 
the myriad cares and responsibilities of al- 
most continual executn e office he has thus 
filled from year to } ear, the records show 
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that his management has been always ef- 
fective, his judgment sound, and his de- 
cisions wise 

Doctor Stevens was one of a group of 
some fifteen representative American radi- 
ologists formed by himself in 1933 at the re- 
quest of the American Medical Associa- 
tion to establish an American Board of 
Radiology for the purpose of standardiz- 
ing the qualifications of specialists in this 
field The labor involved m appoint- 
ment to this Board is of a degree a l most 
Herculean, Stevens’ capacity for work, 
his t ena city of ideals and at the same time 
his tact and sense of fairness, may well be 
taken as the reasons for his recent re- 
appointment to this Board for a term of six 
years 

Besides these activities, he is, of course, 
a Fellow of the American Medical Associa- 
tion and a member of his State and County 
Medical , Societies , a Fellow, also, of the 
American College of Physicians Other as- 
sociations devoted to his two specialties 
of which he is a member are the Detroit 
Roentgen Ray and Radium Society, where- 
of he was President in 1926, and the De- 
troit Dermatological Society, over which 
he presided in 1927 The Canadian Radi- 
ological Society and the Chicago Roentgen 
Society have each made him an Honorary 
member 

In view of this brilliant record in the 
name of professional fellowship for the 
loftiest of ideals, one might think that Dr 
Rollin Stevens has no added time, no re- 
serve strength, for active and perhaps 
equivalent endeavor outside his chosen 
fields in Medicine If such is his belief, 
let him consider other conspicuous facts 
m the history of this extraordinary man 
which, m addition, vividly exemplify his 
deep sense of personal civic duty, his so- 
licitude for the social welfare of others, his 
unflagging interest m matters involving 
the public health Evidence of all these 
qualities is re\ ealed in the conception, 
foundation, and evolution of the Detroit 
“Ford Republic,” a Home for delmquent 
boys named m honor of its generous bene- 
factors, the late Mrs E L Ford and her 


daughters To this institution, which to- 
day produces results that are everywhere 
acknowledged, Doctor Stevens has given 
much tune and great effort To him its 
remarkable and renowned success is due 
Smce 1907, Doctor Stevens has been 
particularly interested m the increasingly 
important question of social hygiene, prob- 
ably by reasons of its relationship to his 
dermatological work Many years ago 
he organized m Detroit the “Social Hy- 
giene Society,” composed originally of 
physicians, clergymen, and laymen but with 
the later wise ruling that only physicians 
should lecture under its auspices The 
functions of this organization were notably 
effective, especially under his presidency, 
at a day when pubhc opinion on this sub- 
ject was lethargic and corporate action 
difficult to obtain As Secretary of the 
Detroit Practitioners’ Society and as Chair- 
man of the Sanitation Committee of the 
Board of Commerce, his pubhc spirit and 
medical acumen were later agam revealed 
in a regulation to control promiscuous 
pubhc expectoration and to rectify the 
system of garbage disposal 

* * * * * 

In spite of these contrastive interests, 
which exert a magnetic effect upon his 
enthusiastic and conscientious nature as 
well as a momentous dram upon his time 
and energy, Rollin Stevens is an earnest 
devotee to mental and physical relaxation 
Wisely he seems to prefer the recreative ad- 
vantages obtained from more gentle pas- 
times and less strenuous sport to the pos- 
sible over-exertion of the links or of kindred 
exercise with but superficial purpose Yet, 
because of his love for children and theirs 
for him, he is ever ready to jom with spirit 
m their festivities out-of-doors or m — 
whether it be an Indian dance around a 
picnic bonfire or reading aloud from a 
storybook It is the hemoglobin of human 
love that brightly colors his blood and 
dispels all physical effect of the passing 
years, as they seem silently to arrive and 
to depart m the diaphanous garb of un- 
reality 
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Doctor Stevens' real respite from toil, 
however, is his wholesome absorption in 
his several avocations, chief of which are 
mycology and concbology He makes 
periodic field excursions in search of mush- 
rooms and expeditions after rare molluscs, 
sources of never-ending delight that only 
the true collector can know Not only 
was he for years the President of the De- 
troit Mycological Society, but he has a 
national reputation as a mycologist One 
of the several varieties of mush room he has 
discovered has been officially named for 
him — Helvetia stevetisn In 1934, as a 
note of warning to unsophisticated col- 
lectors, he (with Mr Wendell Holmes) de- 
scribed in the periodical Hygeia the natural 
characteristics of a peculiarly poisonous 
variety, the Amanita 

The buoyancy of Stevens’ philosophy of 
life is the probable reason why even those 
who see him infrequently observe so little 
physical change in him , even less is noted 
by his closer friends “To-day, at seventy,” 
writes one of his intimate associates, 6 "he 
hardly seems to have changed since the 
time I first met him fourteen years ago 
His posture, his features, his reactions 
have altered him but very little He 

works as hard and as many hours as ever ” 

The copious career of Rolhn Stevens, 
observed by his friends as from their task 
they turn their eyes his way — perhaps for 
the reassurance of high example — reveals 
how industriously, how studiously, how 
productively, and withal how joyously, 
the age of seventy years may be approached 
and reached 1 

« Dr Hans A Jarre, Personal Communication 
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THE ROLE OF RADIOLOGY IN MEDICINE 1 

By GOSTA FORSSELL, M D , Stockholm, Sweden 


HE International Radiological Con- 
gresses have made it a rule to place on 
their programs, in addition to the 
scientific questions, radiological-organiza- 
tion problems of general interest for medi- 
cine as a whole The present Congress 
has placed on its program for discussion 
that most central of all radiological-or- 
ganization problems the integration of 
radiology into medicine as a whole 

The President of this congress, Dr 
Arthur Christie, and Dr William Mayo, 
America’s world-renowned surgeon, ruler 
of one of the metropolises in the realm of 
medicine, have displayed for us then- 
broad view of one side of the problem 
the unity of medicine To me has been 
given the honorable task of opening the 
discussion of the problem’s other side 
the rdle of radiology as a member of the unity 
of medicine 

For the one who can remember the birth 
of radiology, the story of the development 
of this science is a marvelous one The 
new light became visible like a dazzling 
meteor in the evening of the nineteenth 
century It surrounded the morning of our 
own century with the rosy light of hope and 
promise Like a glittering sun it shines 
resplendent on the working day of the 
twentieth century, reveahng new fairways 
and fresh horizons in nearly every land in 
the world of science 

In medicine, radiology has played the 
rdle of a pioneer and a creator m the spheres 
of diagnostics and of therapy 

Its revolutionizing work m the domain of 
diagnostics is that it has extended the 
physician’s field of vision to include the 
interior of the living man Roentgen 
diagnostic methods have increased diag- 
nostic skill in almost every' branch of the 
medical science, and m this way have con- 
tributed in a high degree to the reliability 

1 Opening lecture at the Fifth International Con> 
gress of Radiology m Chicago Sept 13—17 1937 


of our judgment of the indications of treat- 
ment and have thereby improved the re- 
sults of treatment I will merely remind 
my hearers that roentgen diagnostics have 
contributed most essentially to the mag- 
nificent progress made during the present 
century in the provinces of abdominal, 
thoracic, and cerebral surgery, and in 
orthopedics As regards internal medi- 
cine, too, roentgen diagnostics have be- 
come an indispensable guiding star 
Also radiotherapy, that is, Finsen-, 
Roentgen-, and Cune-therapy, has created 
an epoch in the history of medicine By 
its destructive action on malignant tumors 
and dermatic fungi, by its power of hasten- 
ing or causing a healing process in in- 
flammatory conditions of various lands, 
and by its readjustive action on certain 
disturbances m the functions of the endo- 

v 

cnne glands and the hematopoietic organs, 
radiotherapy has become an indispensable 
weapon m the service of medicine 

But how is it that radiology has come to 
play such a rdle that one is entitled to say 
it has set its seal most decisively on the 
medical science of the present century? 
And how, in the future, will radiology be 
able to continue to play this important 
part’ > 

All development in living Nature has 
arisen by means of progressive subdivision 
of labor and by the differentiation of 
special organs for special tasks, to which 
must be added, co-operation between these 
organs 

New tasks demand the differentiation of 
new working organs, and awaken to life 
new forms of co-operation This law of 
the differentiation of special organs, for 
tasks which are of importance for the en- 
tire organism, holds good also in the de- 
velopment of medicine, and, as a matter 
of fact, has given rise to the differentiation 
of radiology into a special discipline in 
medicine 
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This differentiation took place simulta- 
neously with the entrance of radiology into 
the field of medicine It was brought 
about by the necessity of controlling cer- 
tain parts of radiophysics for certain 
medical purposes, and of possessing tech- 
nics, based on this control, for medical 
examinations or treatments These e\- 
anunations and treatments demanded, m 
their turn, special training, special equip- 
ment, and special premises and, finally, 
special roentgen departments at our hos- 
pitals 

Consequently, during the first few years 
of this century, radiology played the part 
of a physical auxiliary science m the ser- 
vice of medicine At the hospitals, radi- 
ologists had the rdle of being physical and 
te chni cal assistants to the head doctors at 
the dunes 

The differentiation of radiology into a 
special branch of practical medicine, equal 
m rank to the other disciplines of medical 
science, was brought about by the de- 
\dopment of radiology — through the sci- 
entific elaboration of the results of its work 
in the field of medicine — into a medical 
science which demanded the entire ability 
of its practitioners 

The next step was that the importance 
of radiological science m the general train- 
ing of medical men increased so much that 
a diair had to be found for it in the medi- 
cal faculties 

The differentiation of radiology mto an 
independent medical discipline has pro- 
ceeded on parallel lines, but not always 
simultaneously, within the organizations 
which constitute medicine's general staff 
— the medical faculties — and its army in 
the fidd — the institutions w here medicine 
is practised 

The de\ clopment of the part played by 
radiolog) at the hospitals and in the facul- 
ties has r aned much in different countries, 
and e\en m different parts of the same 
countn Hus is often the result of ex- 
ternal causes especially those originating 
in a w ant of financial resources during the 
critical times in which we now In e Prm- 
cipalh , how e\ er, the struggle for the rec- 


ognition of radiology as an independent 
member of the unity of media ne has led to 
victory 1 

Many actual organization problems exist 
in ex ery country, however, v r hen it becomes 
a question of such a practical embodiment 
of the radiological institutions in the hos- 
pitals of to-day as will enable the hos- 
pitals to fully utilize the conquests made 
by radiological saence Nowadays, the ac- 
tual organization-problems are not caused, 
in most places, by the external differ- 
entiation of radiolog} It is necessary, 
first and foremost, to find a practical or- 
ganization, corresponding to the internal 
differentiation winch, during the last few 
decades, has taken place wnthin radiology 
in consequence of the subdivision of labor 
and the specializing necessitated by the 
tv o main tasks of medical radiology 
roentgen diagnostics and radiotherapy 

Tins internal differentiation has, on the 
whole, followed the same path of develop- 
ment as that taken by the external dif- 
ferentiation of radiology in relation to the 
other disaplines in medical saence The 
speaalizing of the technics and the growdli 
of the clientele gave the first impulse to 
the division of radiology into two branches 
The innermost cause of this cleavage of 
medical radiology is to be looked for, how- 
ever, in an essential difference which exists 
in the saentific basis of each branch of 
radiology 

Although the roentgen rays are the com- 
mon source of roentgen diagnostics and 
roentgen therapy , still, m regard to their 
saentific character and their practical 
employment, they are as widely different 
from each other as are histology and helio- 
therapy The one employs the optical 
properties of light in the service of medi- 
ane, the other makes use of its biological 
effects 

Roentgen diagnostics is a branch of anat- 
omy It is the science of man's normal and 
pathological structure as it appears in the 
roentgen picture Radiotherapy, on the other 
hand, is a branch of physiology It is the 
sctcnccofthc action of the different rays on the 
organism in conditions of health and sickness 
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Roentgen diagnostics and radiotherapy 
demand different scientific training, and the 
investigation of each belongs to different 
spheres of medicine The conditions nec- 
essary for their practical utilization are also 
very different 

Many co-operating, external circum- 
stances, too, have contributed during the 
last two decades toward the rise of sepa- 
rate institutions for roentgen diagnostics 
and radiotherapy But no factor has been 
more active in this matter than the con- 
quests made by Roentgen- and Curie- 
therapy in the domain of malignant tumors 
Radiotherapy’s task of treating about two- 
thuds of cancer patients, alone or in co- 
operation with surgery, has, even from a 
mere practical point of new, made it im- 
possible for one and the same man to satis- 
factorily direct both the roentgen diagnos- 
tic work and the radiotherapy of a large 
hospital, if he is not a genius 

At most places, this cleavage process in 
radiology is still in a latent stage But 
at this very moment, there are numerous 
radiologists who are sinking under the im- 
possible task of endeavoring to maintain 
roentgen diagnostics and radiotherapy on a 
level with the development of the sciences 
At the same time, at most hospitals, finan- 
cial, techmcal, and staffing reasons make it 
impossible to divide the radiological work 
between altogether different institutions 

It is only where radiology has most vigor- 
ously developed that the diagnostic and 
therapeutic laboratories of the radiological 
hospital departments have been able to 
develop mto separate institutions At 
most places, however, the two branches 
still remain under the chrection of one and 
the same radiologist At a number of 
large hospitals which have become centers 
for the treatment of cancer, independent 
radiotherapeutic dimes have been estab- 
lished m addition to the radiological ser- 
vices It is only at a few places, however , 
that the chiefs of the latter have been re- 
lieved from therapeutic work, and al- 
lowed to devote themselves entuely to ro- 
entgen diagnostics 

A complete divorce between roentgen 


diagnostics and radiotherapy confers such 
great advantages, both for research work 
and instruction, as well as for the utiliza- 
tion of radiology m practical medicine, 
that I consider one of radiology’s highest 
hopes to be the division, as soon as possible, 
of the radiological work, at university and 
other large hospitals, in order to embrace 
separate and independent roentgen diag- 
nostic and radiotherapeutic departments 
The divorce between roentgen diagnos- 
tics and radiotherapy at the large hospi- 
tals, together with the increasingly ex- 
tended demands on radiology made by 
every branch of methane, makes actual 
the question of a further differentiation of 
each of the two mam branches of radiology 
A differentiation within roentgen diag- 
nostics has taken place m consideration of 
the demand for speaal knowledge of cer- 
tain branches of roentgen anatomy, and for 
speaal techmcal skill m roentgen examina- 
tion of various organ systems 

The central roentgen departments which 
are overburdened with both therapy and 
diagnostics, have not infrequently been 
faced by speaal tasks for which they ha\e 
been wanting m both time and staffing 
The result, at many places, has been a dis- 
ruptive transference of roentgen diagnos- 
tics to roentgen diagnostic laboratories at 
the different clinics Such a transference 
has been necessary also where the various 
departments of a hospital have stood apart, 
and without any convenient intenor means 
of communication with each other 

A concentration of the various branches 
of roentgen diagnostics to a central roent- 
gen diagnostic institute is, however, a de- 
sirability of the utmost importance If a 
roentgen diagnostiaan is relieved entuely 
of the tasks of therapy, he will then be well 
able to control and duect the work m all 
the branches of roentgen anatomy by him- 
self, just as the professor in histology is 
able to control the whole of his province 
and its immediate surroundings 

A central institute of diagnostics offers 
great economic advantages, both in regard 
to the current working and also in respect 
to the maintenance of the equipment at an 
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up-to-date level It provides all the de- 
partments of the hospital with opportuni 
ties of keepmg themselves h jour with the 
development of roentgen technics and roent- 
gen diagnostics in every sphere of medicine 
It offers the physicians, and the other 
staff members of the roentgen institute, 
great and all-round experience Above 
all, a central roentgen institute constitutes 
a necessary condition for conveying scien- 
tific and all-round instruction m roentgen 
diagnostics 

A centralization of roentgen diagnostics 
at a hospital is possible only under certain 
conditions, however For instance, there 
must exist good indoor communication 
from all the hospital departments to the 
roentgen diagnostic institute, and the co- 
operation of the latter with those depart- 
ments which are to be served by it must be 
organized in such a way that it will act as 
if every hospital department was provided 
with its own roentgen diagnostic section 
The director of the roentgen diagnostic de- 
partment must have at his side a staff of 
assistants who have been specially trained 
m the various branches of this science and 
who have at their disposal the necessary 
special equipment Our experience in 
Sweden shows that there should be one 
assistant roentgen doctor for every 100 to 
150 beds at a general hospital with both 
clinical and polyclinic departments 

The size of the central institute must be 
so far restricted, however, that it will not 
have to work for more than about a thou- 
sand beds and the corresponding out-pa- 
tient departments If the hospitals are 
larger, then a number of clinics should be 
grouped around central roentgen diagnos- 
tic institutes 

But even if there be earned out as com- 
plete a centralization as possible of the 
roentgen diagnostic institutes, still there 
must be smaller roentgen laboratones at 
each clinic u here there can be earned out 
such roentgen examinations — fluoroscopic, 
especiall) — as have to be made in im- 
mediate connection with other examina- 
tions or with treatments 

Within radiotherapy an in ten or differ- 


entiation has occurred, m respect to the 
radiotherapeutist’s need of knowledge of 
the special pathology and clinic of the dis- 
eases which he has to treat As long as 
the radiologist is not a master of the clime 
of the diseases he treats, he must remain 
a techmcal assistant of the clinician But 
all expenence has shown, however, that 
one and the same physician must possess 
both techmcal and clinical skill if the re- 
sources of radiotherapy are to be fully uti- 
lized and have a possibility of development 

Differentiation m radiotherapy has taken 
place, either by hospital departments for 
radiotherapy having been created m con- 
nection with certain climes — surgical, 
gynecologic, and dermatologic, especially— ■ 
or dse by special sections for the treat- 
ment of certain organ systems having 
been added to general radiotherapeutic 
chmcs The most usual reason for the 
creation of special radiotherapeutic depart- 
ments at hospitals has been the greatly in- 
creased demand for radiotherapy in cancer 
These radiotherapeutic clinics have led to 
a considerable development of radiologi- 
cal cancer therapy By then side there 
have arisen research institutes for radio- 
physics, radiobiology, and radiopathology 
which are of inestimable x alue for the fur- 
ther devdopment of radiotherapy 

If radiotherapy is to fully utilize the 
rich possibilities it possesses also within 
the sphere of internal medicine, it should 
seem necessary to open, as soon as possible, 
radiotherapeutic wards at the dimes for 
internal methane, or else at the general 
radiotherapeutic dimes, for the treatment 
of such diseases where radiotherapy is the 
mam factor m the treatment, but which, 
in other respects, fall within the sphere of 
internal medicine 

We know that medical research is the 
basis of practical medical science If a 
country is to utilize the progress made by 
radiology, it is, first and foremost, neces- 
sary to create a staff of teachers of radiol- 
ogy and institutions for research and in- 
struction m radiology at the universities 

But this will not be enough If the 
progress made by radiology is to benefit 
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the whole country, then, in addition, the 
radiological institutes of the general hos- 
pitals must be so organized that they will 
be able to keep pace with the rapid develop- 
ment of radiology 

To find recruits so as to be able to create 
a body of fully trained roentgen diagnosti- 
cians and radiotherapeutists, the leading 
physicians at the radiological departments 
of the hospitals must be offered such terms 
of engagement that they will be able to 
devote themselves entirely to radiology 
They must also be provided with suffi- 
cient assistance to prevent their being alto- 
gether absorbed by the practical work of 
their department They themselves must 
have rich opportunities for studying the 
further development of their science 
Every leading radiologist who wishes to 
keep up with the times must, in addition 
to carrying on his work as a doctor, also play 
the part of a constructor and organizer, 
so as to be able to regenerate and rejuv- 
enate his department 

Each general hospital of any great size, 
then, should be so equipped that, for its 
town and its district, it can play the part 
of an annex to university institutions 
Without such a parallel organization in the 
hospitals of a country,' the medical schools 
may be compared to broadcasting senders 
which have no receivers 

With us, in Sweden, it is the task of the 
State to provide doctors with their general 
training The duty of providing special 
tr ainin g and the post-graduate instruction 
falls, above all, on the authorities who have 
charge of the practical care of the sick 
The radiological departments of the large 
hospitals must, at one and the same time, 
be organs for the care of the sick, and post- 
graduate schools for radiologists This is 
as much to the advantage of the patients 
as to that of the instruction 

Radiology’’ has become more and more 
specialized and attached by ever firmer 
bands to the hospitals Only as a limb of 
a hospital organization, and m co-opera- 
tion with the other disciplines, can it be 
developed to perfection The radiological 
departments of the hospitals, then, will 


remain the headquarters of radiological 
work The development of the technics 
and the science of radiology will, too, in the 
future, demand deeper and wider knowl- 
edge on the part of the specialists in the 
sphere of radiology 

On the other hand, the radiological 
sciences are gaming ever increasing clanty, 
their technics are becoming simplified, and 
the instruction is developing in such a way 
that certain parts of radiology will be a 
possession of the general practitioner 
Nay, the time will probably come when a 
roentgen outfit ■will be as necessary a part 
of a doctor’s equipment as a microscope 
In the same degree, the demand for radi- 
ological specialists and for further research 
into, and instruction m, radiology will in- 
crease 

In Sweden, the organization of the insti- 
tutions for the training of radiologists, and 
of the radiological departments at the hos- 
pitals, has, on the whole, been earned out 
in agreement with the principles laid down 
above 

Regular instruction in radiology is given 
at the three medical faculties ill Sweden 
At the Caroline Institute, in Stockholm, 
the instruction in radiology has, since 1936, 
been divided between two ordinaiy profes- 
sorships, the one, in roentgen diagnostics, 
and the other m radiotherapy At Upsala, 
there is a professorship m the entire sub- 
ject of medical radiology At Lund, the 
medical faculty has applied to the Govern- 
ment to change the lectureship in radiology 
into one in roentgen diagnostics and, m 
addition, to found a professorship in radio- 
therapy 

At all the medical faculties in Sweden, 
there is given a course of lectures (six 
weeks), obligatory for medical students, at 
the commencement of their work at the 
dimes Beside this, there is a course of 
instruction, with practical training (two 
months), at the close of the medical studies, 
attendance here being voluntary 

Special training m radiology can be had 
by serving as assistant doctor in radiologi- 
cal departments for a period of from three 
to five years, after hanng previously 
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acted as assistant doctor for, as a rule, 
two years at surgical and medical clinics 
Practical training m radiology, for such 
doctors as do not intend to devote them- 
selves to radiology as a specialty, is gamed 
by working as an assistant for from six 
to twelve months at radiological depart- 
ments 

Complete radiotherapeutic climes exist 
m Sweden, a country of about six million 
inhabitants, at three hospitals, namely, at 
the University Hospitals at Stockholm and 
Lund, and at a large public general hospi- 
tal m Gothenburg At these three hospi- 
tals, the departments for radiotherapy 
and for roentgen diagnostics are quite 
separate from each other, each being in 
the independent charge of a radiologist 
At the new pubhc, general hospital m 
Stockholm, now in course of erection, the 
same division of the radiological work will 
be carried out At 41 of the country’s 
other hospitals, there exist undivided radi- 
ological departments Hitherto, the rule 
has been followed that, when a hospital has 
grown so large that separate medical and 
surgical departments have been created, 
there also has been established an inde- 
pendent radiological department 

At the smaller hospitals, there are only 
diagnostical roentgen laboratories which 
are in the charge of doctors who have re- 
ceived a short special training in roentgen 
diagnosis Practically speaking, all radio- 
therapy is referred to and carried out at 
the hospitals which have independent radi- 
ological departments m the charge of radi- 
ologists specially trained m radiotherapy 
Radiotherapy in cancer is not confined to 
special cancer hospitals but is practised 
at the radiotherapeutic climes or the radi- 
ological departments of the hospitals 

The radiologists stationed at the hospi- 
tals are at liberty to carry 7 private radi- 
ological practice, m addition to their official 
work, at their departments, and the head 
physicians at the radiotherapeutic clinics 
have rooms for private patients at the 
clinics As a rule, consequently, a radi- 
ologist carries on all his work at his depart- 
ment at the hospital 


By what I have now said, I have en- 
deavored to describe the r61e played by 
radiology m relationship to other branches 
of the medical unity, and the ways by 
which, I consider, this science is to move 
onward as the representative of light in the 
domain of medicine But whatever the 
r6le played by the different disciplines of 
medical science in respect to each other, 
and to the other organs of the community, 
all those who exerase the work of a physi- 
aan have, first and foremost, to be the 
servants of their saence and of that com- 
munity The strong band uniting the 
various branches of mediane mto a unity 
is the common task of servmg suffering 
humanity, of attempting to prevent, or 
to cure, disease 

The whole of our training and all our 
daily work should be devoted to the carry- 
ing out of that common duty, and thereby 
rendering mutual help to all, and no one, 
I think, plays that r61e more often than 
does the radiologist, acting as a servant 
of his comrades in the unity of medicine 

Therefore it is that the radiologist, if he 
pursue his call rightly, constitutes a link 
between the representatives of practical 
medicine Tins r61e of the radiologist 
finds eloquent expression at the general 
hospital of to-day by the fact that the radi- 
ological institute constitutes the daily 
meeting place of the heads and the staffs 
of the various chmcs 

Ihe International Congresses of Radi- 
ology, too, have proved an important link 
between nations I would hke to remind 
my hearers that the First International 
Congress of Radiology m London, in July, 
1925, was the first international saentific 
congress that assembled after the Great 
War Since that date, four congresses 
have brought together multitudes of radi- 
ologists from every country of the globe to 
co-operate m the work of saence 

To conclude, it is my pleasant task to 
express warm homage and sincere thanks 
to the radiologists of the United States of 
America for the important part they have 
played as engineering techmasts and 
saentific investigators in the deielopment 
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of radiology I need but mention the 
names of Caldwell, Francis H Williams, 
Janeway, Lewis Gregory Cole, Preston 
Hickey, George Pfahler, James Ewing, and 
George Holmes, all of whom have contrib- 
uted to lay the foundations of the science of 
radiology 

I also beg to thank and to congratulate 
the President, the Secretary General, and 
the National Committee of the Fifth Inter- 
national Congress of Radiology for the 


brilliant part this Congress plays in the 
line of these international gatherings, both 
by its scientific program and by its calling 
us together in such a delightful way to 
this feast of comrades 

I feel convinced that this Congress will 
bear rich fruit in the field of radiological 
science, and that history will bear witness 
that it has most devotedly carried out its 
task of serving a suffering humanity 



CONTRIBUTION TO THE PATHOLOGY AND CLINICAL PICTURE OF 
RETICULUM-CELL SARCOMA 1 

By LARS EDLING, M D , Lund, Sweden 
Director of the Radiological Clinic, Lund University 


T HE affections of the reticulo-endo- 
thelial system have long been the 
object of most lively interest on the 
part of the pathologists In recent years, the 
malignant tumors arising from the reticulo- 
endothelial tissues, in particular, have at- 
tracted the attention also of the radiolo- 
gists, and it therefore seems to me a suit- 
able subject to bring before this Congress, 
especially as there are several questions 
m this connection that are m need of 
further discussion 

PATHOLOGY 

Already, m 1914, Ewing had discerned a 
species of tumors emanating from the re- 
ticulum cells of the lymphatic tissue, and 
m his text-book he definitely speaks of 
reticulum-cell sarcoma as different from the 
lymphocytoma 

In 1930, Roulet, of Berlin, described m 
detail, under the name of retothehosarcoma, a 
group of tumors arising from the lymphatic 
tissue in lymph nodes, the epipharynx, 
the tonsils, and other parts of the upper air 
passages — growths which are doubtless 
identical with the above-named reticulum- 
cell sarcomas of Ewing, but which other 
earlier investigators generally had not 
noted as different from other lymphogenic 
tumors and had classed, therefore, under 
the general heading of lymphosarcoma 
Now, Roulet showed that they do not 
derive from lymphatic cells, but from the 
reticulum cells of the lymphatic tissue On 
account of then varying histologic charac- 
ters, Roulet suggested the division of them 
mto three groups, as follows 

(1) The immature, or undifferentiated, 
type The tumor is built up of a uniform 
syncytium of large, pale, round, and polyg- 
onal cells, anastomosing with each other 
through abundant strands of cytoplasm 

1 Presented before the Tifth International Con 
gress of Radiology Chicago Sept 13-17 1937 


The cells have a large, bulb-shaped nucleus 
with finely divided chromatin, a distinct 
nucleolus, and a sparse cytoplasm, often 
containing numerous droplets of fat This 
comparatively rare form is considered by 
Roulet as the primary type of retolheho- 
sarcoma 

(2) Mature forms , characterized by the 
tendency of the tumor cells to develop fine 
fibrils which arise within the plasma, but 
with tumors of a higher degree of maturity 
are seen to enlace the cells of the syncytium 
as a wide-branching network In the 
early stages this fibrillar network becomes 
apparent only on staining with silver, but 
with greater differentiation it can in part 
assume a collagemc character In sections, 
the youngest portions within the syncy- 
tium — the centers of proliferation or “ Brut - 
statten " — appear as areas more or less en- 
tnely free from fibrils 

(3) Associated or combined forms are 
those in which the blastomatous process 
m the reticulo-endothehum is combmed 
with pathologic proliferation also of other 
cellular elements, such as a leukemia or 
lymphogranulomatosis Thus, Roulet es- 
tablishes a connection with the investiga- 
tions of Oberhng, in which the latter 
author, makes a distinction between two 
mam groups of reticuloses and reticulo- 
endothehoses , namely, pure and associated 
The latter are combmed with proliferation 
of hematopoietic cell types leadmg to the 
simultaneous development of leukemia, 
lymphogranulomatosis, aleukemic lym- 
phadenosis, or pernicious anemia Ober- 
hng even describes combinations of reticu- 
losis and reticulosarcoma, and character- 
izes Ewing’s sarcoma as a form of reticu- 
losarcoma localized to the bone marrow 

Next to Roulet, important contributions 
to the histopathology of these tumors have 
been rendered by Ahlstrom, of Lund In 
conformity with Ewing, he has preferred 
19 
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Fig 1 Fig 2 Fig 3 Fig 4 


Fig I Case 1 Immature type of RCS Silver st ain ing (Perdrau) Onlj very solitary fibrils are seen in 
the syncytium 

Fig 2 Case 0 Cell syncytium fibnllogenic type of RCS Hematoxylin (v Gieson) 

Fig 3 Case 4 Fibnllogenic type of RCS Fibrillar network with Brutsldllen Silver staining (Perdrau) 

Fig 4 Case 10 Polymorphocellular type of RCS, with giant cells Hematoxylin (v Gieson) 


the name of reticulum-cell sarcoma, because 
the reticulum cells are not cells overlying 
a preformed reticulum, but themselves 
form a cytoplasmic reticulum In Sweden, 
therefore, we have generally adopted that 
appellation (RCS) 

Ahlstrom links up with the works both 
of Roulet and of Oberlmg, and he points 
out that the varying morphology of the 
cells in RCS can be referred to the inher- 
ent possibilities for differentiation of then 
mother tissue, the normal reticulum cells 
The primary type also of these is a simple 
syncytium, the cells of which have evolved 
from the primordial mesenchyma, and 
which therefore are capable of developing 
m different directions As supporting tis- 
sue for the lymphatic elements they have 
a tendency to develop a fibrillar reticulum, 
as active mesenchyma cells they are able 
to organize themselves as free macro- 
phages, or eventually pass into the blood as 
monocytes, under pathologic conditions 
they may change into giant-cells 

Ahlstrom believes that it is not possible 
to draw a sharp histologic line between the 
different forms of RCS, but that we must 
confine ourselves to a classification having 
m view the predominant morphologic char- 
acters of the cells On this basis he sets 
up, in addition to Roulet’s immature and 


fibnllogeme types, a third group, vis , 
the polymorphocellular type, characterized 
by extremely varying forms of cells, round, 
polygonal or highly irregular, often con- 
nected with each other by protoplasmic 
offshoots, so as to form continuous syn- 
plasmas Often the cells are developed 
into phagocytes Another typical feature 
is the occurrence of numerous giant-cells 
with lobed or fragmented nuclei Dif- 
ferentiation of fibrils susceptible to silver 
staining occurs, but not as a predominant 
character of the picture 

The interpretations of Ahlstrom have 
later (1936) been confirmed by Sjovall, of 
Lund, who calls attention to the resem- 
blance of the proliferation centers of the 
growing tumor tissue to the secondary 
follicles of lymph glands (the reaction 
centers of Heilman), and points out that 
the diagnosis of RCS must be ascertained 
by the appearance of such centers sur- 
rounded by an argentophilous fibrillary 
network, and further through the demon- 
stration of fatty substance in the syncy- 
tium cells, both necessary features in the 
picture of RCS 

Of other works from the last few years, m 
which RCS is dealt with from the pathologi- 
cal point of view, I will in this connection 
mention only De Oln eira’s compilation of 
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20 thoroughly studied postmortem cases 
from Roessle’s institute He concurs m 
the mam with Roulet and Ahlstrom, but 
has tried to carry the classification still 
further, and sets up six different groups, 
though without strictly drawn limits Of 
these groups, his No 6 is especially note- 
worthy, because it represents a very un- 
common differentiation of the reticulum 
cells, namely, to lymphocytic elements and 
plasma cells Tlus is an interesting con- 
firmation of the belief already expressed by 
Oberhng, that the reticulum cells ought to 
possess just such a prospective tendency 
to differentiation also in a hematopoietic 
direction 

My own material consists of 18 cases of 
RCS, 17 of which are pure, and one as- 
sociated (namely, with lymphatic leu- 
kemia) To these, I have m the following 
observations added two cases of generalized 
reticulosis which present certain points of 
interest All cases were verified by biopsy, 
six of them, m addition, by examination 
postmortem Cases 1 and 2 arose from the 
nasal and maxillary cavities, respectively, 
Cases 3-6 were epipharynx tumors , Cases 
7-12 tumors of the tonsils, Case 13 arose 
from the hypopharynx, Cases 14-18 may 
be considered as primary lymphoglandular 
tumors 

Histologically, Case 1 must probably be 
classed as belonging to the immature type, 
or at least it is closely related to it The 
majority (nine cases) belong to the fibnl- 
logemc and three to the polymorphocellular 
group In three cases material for an 
exact classification is lacking 

For details of the structure, I wish here to 
refer to the following reproductions of my 
photomicrographs which I think will dem- 
onstrate, better than any description, the 
characteristic features of the respective 
types of tumor 

The diagnosis of RCS must, of course, be 
based on microscopy According to Bau- 
mann-Sclienker, it should be relatively 
easy to distinguish an RCS from other 
sarcomas occurring in the upper air pas- 
sages, such as lymphocytoma, : round-cell 

1 I ha\e adopted the term proposed b> Ewing 


sarcoma, etc Therefore, I will not dwell 
on this side of the question, but will confine 
myself to some words about the relation 
of RCS to a couple of other tumor groups, 
where discussion seems to be called for 
This is, first of all, in regard to the so- 
called lympho-epithehoma, described first 
by Schminke and Regaud According to 
Schminke, they ought to be considered as 
branchiogenous tumors, built up of an 
epithelial syncytium, the cells of which are 
reticularly arranged and are more or less 
interspersed with lymphocytes which are 
considered to form an integrant part of the 
tumor’s structure and to vegetate in sym- 
biosis with the epithelium In the per- 
iphery there is an abundant fibrillar net- 
work, which, however, does not penetrate 
into the actual neoplastic syncytium 
Schminke calls attention to the fact that 
the resemblance to a sarcoma is great in the 
early stages By Regaud and his pupils 
these tumors are considered as belonging to 
the carcinomas , also Roulet mentions 
them as a special type of tumor, under the 
name of lymphocarcmomas 

In Lund we have, smee the appearance 
of Schmmke’s publication, been looking 
eagerly forward to a chance of diagnosing 
a lympho-epithehoma, but so far we have 
not met with any case of that kind On 
the other hand, we have observed a con- 
siderable number of RCS, of which my ma- 
terial from the radiological clinic forms a 
part We have begun, therefore, to sus- 
pect that many of the tumor cases de- 
scribed as lympho-epitheliomas have m 
reality been RCS We base that belief on 
the following reasons 
To begin with the histological view of the 
question, Schminke and Regaud have, as 
before mentioned, adopted the theory of 
Jolly and Molher, that the hnmg epithelium 
of epipharynx, the tonsils, and the basal 
parts of the tongue has been modified by 
symbiosis with the lymphocytes and, there- 
fore, is to be regarded as a special organ, 
the ly mpho-epithehum, which, accordmg to 

because it seems to me to define the nature of this 
growth more accurately than the name of lymphosar- 
coma commonl> used 
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Jovm, forms the origin of lympho-epithe- 
lioma Ewing, for his part, seems to ac- 
cept this standpoint to a certain extent, and 
admits that the lining epithelium is peculiar 
in structure, whence it would seem reason- 
able that the tumors arising from it should 
have special qualities On the other hand, 
he emphasizes the great difficulties of dis- 
cerning lympho-epithekoma from the tu- 
mors arising from transitional epithelium 

For a correct interpretation of the tu- 
mors in question, it seems to me necessary 
to consider the general function of lym- 
phatic tissue and its relations to the epithe- 
lium For instance, the lining tonsillar 
epithelium of the new-born, according to 
Heilman, whose works on lymphatic tissue 
enjoy general esteem, holds but solitary 
lymphocytes, but by the age of one and 
one-half years they have become very 
abundant and remain so until puberty, 
after which time they soon vanish more or 
less completely, m parallel with the pro- 
ceeding involution of the tonsil Heilman 
holds forth that this interspersion with 
lymphocytes must be regarded as a link m 
the chain of protective actions against 
bactena performed by the lymphatic tissue 
everywhere m the body and that the inti- 
mate symbiosis between lymphocytes and 
epithelium presumed by Jolly and others 
is only hypothetic 

Strong supportive evidence for this 
opinion is supplied by the conditions in 
the intestinal wall As well in the intes- 
tinal epithelium as m the submucosa there 
are, under ordinary circumstances, lym- 
phocytes in great quantities, but these 
will disappear when the fecal contents of 
the bowel are freed from bactena This is 
shown by Glimstedt m guinea-pigs bred 
with completely sterile food the lympho- 
cytes are then entirely lacking in the intes- 
tinal wall As far as I can see, there exist 
no reasons why this cell infiltration should 
have another purpose when occurring m 
tumors ansmg from lymphatic regions 

The histologic structures of an RCS and a 
lympho-epithekoma can without any doubt 
resemble each other very closely It ought 
probably to be extremely difficult, micro- 


scopically, to distinguish whether a cell syn- 
cytium, growing m such a topographical en- 
vironment, is of an epithelial or a sarcoma- 
tous kind At least this difficulty will re- 
mam until the differential diagnosis has 
been supported by a difference m the type 
of cellular nuclei or by the tendency of 
forming an intraplasmatie fibrillar network 
(As to the differential diagnosis against 
transitional cell carcinoma, see later in 
this paper ) At all events, the many 
morphologic varieties characterizing these 
tumor species must be considered 

I have tried to show why I think the 
theory of a specific lympho-epithelium 
cannot very well be maintained I have 
examined my material with regard to the 
presence of lymphocytes, and have found 
that in three cases they are present m very 
large quantities in all parts of the tumors, 
in seven cases they are numerous about the 
vessels and in peripheral streaks of con- 
nective tissue, but comparatively sparse in 
the cell syncytium proper In six other 
cases the interspersion is very scant, except 
m the peripheral connective tissue To 
the last group belongs my Case 1, char- 
acterized above as probably immature 
In this respect there will thus be found 
great variations in RCS 
As an argument for the specificity of 
lympho -epithelioma, some authors (Re- 
gaud, Hoffmann, v Zalka) lay stress upon 
the fact that lymphocytes form an inte- 
grant part also of the metastases For 
my part, I should think that their rdle in 
the metastases ought to be the same as I 
have above maintained regarding the 
primary tumors At present, I cannot tell 
to what extent lymphocytic elements may 
enter into the composition of metastases 
from RCS (to a2ymphatic organs), but I 
presume that this will depend on the pres- 
ence of infection In my Cases 14, 16, and 
IS, in which such metastases were ex- 
amined histologically after death, we found 
no lymphocytes worth mentioning 

Further, the epithelial origin of lymph o- 
epithehomas has been argued on account 
of their occurrence also m the thymus, 
which is considered as an essentiallj epi- 
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thelial organ Now, the thymus is, from 
a biological standpoint, quite different 
from the tonsils and the lymph glands, and 
its “lymphatic” tissue has another struc- 
ture than these organs, so far as it lacks 
reaction centers Probably, its function 
also is different As to the histologic 
nature of the growths of the thymus, the 
views of different authors stand m marked 
opposition to one another Perhaps the 
existence of lympho-epitheliomas of the 
thymus, therefore, ought to be subject to 
further research 

However the most important difference 
between the histologic pictures of lympho- 
epithelioma and RCS is said to be the entire 
absence of mtraplasmatic fibrils m the 
syncytium of the former (v Zalka, Jovm, 
and others) As to this, we must remember 
that also the immature forms of RCS, such 
as described by Roulet, Ahlstrom, and De 
Oliveira and as to a certain extent repre- 
sented also by my Case 1, more or less 
completely lack fibrillar differentiation 
In a certain number of cases, therefore, it is 
doubtful whether the lympho-epithelio- 
mas are m reality identical with immature 
forms of RCS Considering the diagnostic 
difficulties agamst transitional cell carci- 
noma (Ewing), one might justly suppose 
that in other cases this tumor species has 
been falsely diagnosed as lympho-epithe- 
homa 

Clinically, the RCS m most respects 
seems to answer very well the descriptions 
of lympho-epithelioma Both the localiza- 
tion and the general manner of growth of 
the primary tumor, as well as the pictures 
published (for instance, those reproduced 
by Berven m his work on the tonsillar 
tumors) , show a strong resemblance to the 
characters of our RCS The early forma- 
tion of metastases with their markedly 
mesodermal character (see below), and 
the \ ery pronounced tendency to gener- 
alization, are common for both Hoff- 
mann admits that the differential diag- 
nosis of lympho-epithelioma, clinically, is 
uncommonly difficult On the other hand 
some authors (Ewing, Jovin, personal state- 
ments) ha\e maintained that lympho- 


epithelioma as a rule grows more slowly and 
often becomes first manifest a long time af- 
ter the regional metastases have appeared 
These tumors may remain small and well 
defined for months, whereas the RCS tu- 
mors are said to have a more pronounced 
tendency to infiltration Such small tu- 
mors may be completely removed and 
show an epithelial structure For my part, 
I must remark that we have never observed 
any such cases m our material as could de- 
serve the name of lympho-epithelioma, but 
there have been some few that most assur- 
edly have been transitional-cell carcinoma 
Finally, the two tumor species resemble 
each other also m their very noticeable, in- 
tense radiosensitivity , m which respect the 
so-called lympho-epitheliomas differ also 
from the ordinary carcinomas of the pave- 
ment-epithelium type 

In the course of my investigations, I have 
received some support for my views also 
from the pathologists and clinicians of the 
Radiumhemmet in Stockholm The ear- 
liest cases of lympho-epithelioma m the ma- 
terial of that institution were diagnosed 
histologically by Albertmi, of Zurich, and 
m the beginning the guiding lines for the 
diagnosis thus estabhshed were followed at 
the Radiumhemmet I here reproduce 
(Fig 6) a photomicrograph of such a case 
which is included m B erven’s material and 
has been placed at my disposal by the cour- 
tesy of the pathologist, Dr Reuterwall 
As the works of Roulet and Ahlstrom be- 
came known however, both this and other 
cases of lympho-epithelioma were, on sub- 
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wall to the group of RCS As a matter o 
fact, the illustration reproduced shows oi 
many points a great resemblance to the fol 
lowing photomicrograph (Fig 7) repre 
senting a section from my Case 13 
Another group of tumors m the uppe 
air passages that can easily be confusec 
with RCS are the transitional-cell carcmo 
mas first described by Quick and Cutler 
With regard to the diagnosis of these tu 
mors, Schuiz and Baumann-Schenker, it 
their article published in 1936, have satis- 
factorily made clear both their pathogene- 
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Jovin, forms the origin of lympho-epithe- 
homa Ewing, for his part, seems to ac- 
cept this standpoint to a certain extent, and 
admits that the lining epithelium is peculiar 
in structure, whence it would seem reason- 
able that the tumors arising from it should 
have special qualities On the other hand, 
he emphasizes the great difficulties of dis- 
cerning lympho-epithehoma from the tu- 
mors arising from transitional epithelium 

For a correct interpretation of the tu- 
mors in question, it seems to me necessary 
to consider the general function of lym- 
phatic tissue and its relations to the epithe- 
lium For instance, the lining tonsillar 
epithelium of the new-born, according to 
Heilman, whose works on lymphatic tissue 
enjoy general esteem, holds but solitary 
lymphocytes, but by the age of one and 
one-half years they have become very 
abundant and remain so until puberty, 
after which time they soon vanish more or 
less completely, in parallel with the pro- 
ceeding involution of the tonsil Heilman 
holds forth that this raterspersion with 
lymphocytes must be regarded as a link m 
the chain of protective actions against 
bacteria performed by the lymphatic tissue 
everywhere in the body and that the inti- 
mate symbiosis between lymphocytes and 
epithelium presumed by Jolly and others 
is only hypothetic 

Strong supportive evidence for this 
opinion is supphed by the conditions in 
the intestinal wall As well m the intes- 
tinal epithelium as m the submucosa there 
are, under ordinary circumstances, lym- 
phocytes in great quantities, but these 
will disappear when the fecal contents of 
the bowel are freed from bacteria This is 
shown by Glimstedt m gmnea-pigs bred 
with completely sterile food the lympho- 
cytes are then entirely lacking m the intes- 
tinal wall As far as I can see, there exist 
no reasons why this cell infiltration should 
have another purpose when occurring m 
tumors arising from lymphatic regions 

The histologic structures of an RCS and a 
lympho-epithehoma can without any doubt 
resemble each other very' closely It ought 
probably to be extremely difficult, micro- 


scopically, to distinguish whether a cell syn- 
cytium, growing in such a topographical en- 
vironment, is of an epithelial or a sarcoma- 
tous kind At least this difficulty will re- 
mam until the differential diagnosis has 
been supported by a difference m the type 
of cellular nuclei or by the tendency of 
forming an mtraplasmatic fibrillar network 
(As to the differential diagnosis against 
transitional cell carcinoma, see later m 
this paper) At all events, the many 
morphologic varieties characterizing these 
tumor species must be considered 
I have tried to show why I think the 
theory' of a specific lympho-epithelmm 
cannot very well be maintained I have 
examined my material with regard to the 
presence of lymphocytes, and have found 
that in three cases they are present in very 
large quantities m all parts of the tumors, 
in seven cases they are numerous about the 
vessels and in peripheral streaks of con- 
nective tissue, but comparatively sparse m 
the cell syncy'tuun proper In six other 
cases the mterspersion is very scant, except 
in the peripheral connective tissue To 
the last group belongs my Case 1, char- 
acterized above as probably immature 
In this respect there will thus be found 
great variations in RCS 

As an argument for the specificity of 
lympho-epithehoma, some authors (Re- 
gaud, Hoffmann, v Zalka) lay' stress upon 
the fact that lymphocytes form an inte- 
grant part also of the metastases For 
my part, I should think that them rdle in 
the metastases ought to be the same as I 
have above maintained regarding the 
primary tumors At present, I cannot tell 
to what extent lymphocytic elements may 
enter into the composition of metastases 
from RCS (to alymphatic organs), but I 
presume that this will depend on the pres- 
ence of infection In my Cases II, 1G and 
IS, in which such metastases were ex- 
amined histologically after death, we found 
no lymphocytes worth mentioning 

Further, the epithelial origin of lympho- 
epitheliomas has been argued on account 
of them occurrence also in the thymus, 
which is considered as an essentially epi- 
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roundly 115 per cent Also, the state- 
ments of other authors indicate that they 
are of that relative frequency Baumann- 
Schenker, of Zurich, who has a material of 
60 cases of sarcoma of the upper air pas- 
sages, finds among these six cases of RCS 
(10 per cent) The patho-anatomical ma- 
terial from the years 1933-1936, investiga- 
ted by De Oliveira, contains no less than 
20 cases Eigler and Koch, of the Ear 
Hospital m Halle, observed eight cases dur- 
ing the years 1932-1935 , and Gunsett, of 
Strasbourg, reports 21 cases for the period 
from 1922 to 1930 In the coming years, 
the number of cases of RCS reported will 
probably be very much increased 

Of my material, ten cases are male, 
eight female Among the 38 autopsy cases 
from Roessle’s institute mentioned by Rou- 
let and De Oliveira, the female cases pre- 
ponderate, however, with 57 per cent, as 
against 43 per cent of male 

The distribution according to age shows m 
my material 11 cases between the ages of 
51 and 70, two between 31 and 40, two 
between 41 and 50 , and three over 70 years 
of age 

It is not easy from such information as is 
to be gleaned m the literature to get a pre- 
cise idea of the time which it takes for these 
tumors to develop In his first paper on 
the subject, Roulet thinks he may charac- 
terize them as relatively benign, noticeable 
for their slow growth, and late metastasis 
formation , but m his second paper he ad- 
mits that also markedly malignant cases 
are to be found, especially among the tu- 
mors arising from the pharynx Baumann- 
Schenker, whose material is too small, 
however, to make it of any value as basis 
for such conclusions, is of the opinion that 
RCS must be regarded as relatively benign 
Eigler and Koch, on the other hand, lay 
stress on the markedly malignant character 
of their cases and also Gunsett’s material, 
as well as the case histones of the postmor- 
tem cases published by De Oliveira, seem to 
confirm that view 

My own material seems to me to show 
beyond doubt that the majonty of RCS 
must be considered as bemg of a character 


extremelv malig- 
nant, especially on 
account of their 
marked tendency 
to early metastasis 
formation All my 
cases except four 
had manifest me- 
tastases when ad- 
mitted to the hos- 
pital, most of 
them strongly de- 
veloped Table I 
shows the time 
elapsed in the dif- 
ferent cases be- 
tween the appear- 
ance of the first 
tumor symptoms, 
as stated by the 
patients, and then- 
entrance into the 
hospital It shows 
that three of them 
— Cases 4, 7, and 
14 — first noticed 
glands m the neck 
a month before 
their admission 
When they were 
seen on entry, 
these had already 
grown into enor- 
mous glandular 
masses occupying 
the whole extent of 
the neck In nine 
cases — Cases 1, 2, 
3, 5, 6, 8, 9, 11, and 
12 — the history be- 
gins with the direct 
symptoms from 
the primary tumor 
m the nose or 
fauces Of these, 
four were admitted 
within two months 
or less, two, within 
three months, and 
three, within four or 
five months Case 


a> Cn ^ Co to w 

Case 

— 

Obstruction of nose, bleeding 
Headache, mucous secretion 
Obstruction of nose 

Cervical node 

Obstruction of nose 

Swallowing troubles 

Tumors of Nasal Cavity and Epipharymv 

1 month 

3 weeks 

5 months 

1 month 

4 months 

4 months 

Tune 

CO to ^ O CO CO M 

Case 

Cervical node 

Swallowing troubles 
Swallowing troubles 
Cervical nodes 
Obstruction of nose 
Swallowing troubles 
Hoarseness 

Tonsillar and Pharyngeal 
Tumors 

1 month 

2 months 

3 months 

4 months 

3 months 

6 weeks 

11 months 

Time 

So -4 S Cn £ 

Case 

Unilateral cortical nodes 
Bilateral cervical nodes 
Unilateral cervical nodes 
Unilateral cervical nodes 
Unilateral cervical nodes 

Tumors of Ljmph Nodes 

1 month 

3 months 

0 months 

4 months 

3 months 

Time 
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Fig 6 
Fig 6 
of RCS 
Fig 7 


Case 10 Polymorphocellular type of RCS Silver staining (Perdrau) 

Case classed as lympho-epithelioma at the Radiumhemmet but afterward transferred into the group 
Case 13 RCS of fibnllogemc type Note close resemblance to Figure 6 


sis and their manner of growth Emng, 
however, seems to be the one who has 
devoted most labor to this research As 
before mentioned, he especially states the 
difficulties in distinguishing them from 
lympho-epithelioma According to our 
experience in Lund, several tumors of this 
kind may also present, in different parts, 
a great resemblance to RCS, the arrange- 
ment of their cell tissue often being con 
fused or even reminding one of a syncy- 
tium However, m the majority of cases 
there will probably, at least in some places, 
be found the alveolar disposition of the 
cells generally characterizing a carcinoma 
Further, their nuclei have another aspect 
and lastly, these cancers lack the fibrillary 
differentiation characteristic to most RCS 
Clinically, one finds many characters 
strongly reminding one of an RCS The 
outer shape of the primary tumor is, though, 
usually not so voluminous as m the latter, 
but more flattened, and very unlike that of 
the pavement-epithelium cancer The 
early metastases which sometimes are mani- 
fest even months before there is any de- 
monstrable sign of primary tumor, the 
rather marked tendency to generalization, 
and the considerable radiosensitivity all 


these are characters that may also be found 
in RCS 

In Lund, we have, during the period 
1930-1936, had 12 cases of transitional-cell 
carcinoma, or, as we used to call it in Swe- 
den, undifferentiated cancer, of the nasal 
cavity, the epipharynx, and the fauces 
Only one of them has, in an early stage of 
its course, been transferred to the group of 
RCS, it figures as Case 1 m my material 
In a couple of other cases the histologic di- 
agnosis presented some difficulties, but 
their identity as cancers could nevertheless 
be established As in Quick s and Cutler's 
material, the morphology m this group of 
tumors vane d considerably We have 
seen cases with uniformly rounded or oval 
cells, growing either in typical alveolar for- 
mations or more diffusely infiltrating, and 
others with a pronounced cellular poly- 
morphism and an irregular manner of 
growdh 

CLINICAL CHARACTERS OF RCS 

Occurrence and Development — The RCS 
are no uncommon tumors Of our entire 
matenal of malignant tumors of the throat 
and l>mphatic organs m the years 1929— 
1936, 150 cases in all, they constitute 
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by excrescences and often coated with gan- 
grenous necroses In contrast to the RCS, 
the lymphosarcomas seem long to retain 
the form of the tonsil, and to have a 
smoother surface Also, their ulcerations 
are less deep, and have rather the character 
of superficial, gray-coated mucosal defects 
(B erven) 

Primary Lymph Node Tumors — The 
five cases of these which I have observed 
were all localized to the lymph glands of the 
neck With regard to the localization of 
RCS, in general, Roulet notes that they 
seem to have a certain predilection for the 
upper part of the body His material, at 
the time when he made this observation, 
consisted exclusively of lymphoglandular 
tumors, only one of which was situated as 
far down as the groin His opinion is fully 
confirmed by later publications, in which 
the great majority of tumors, just as in my 
own material, are seen to have originated 
m the upper air passages, whereby that 
predilection finds its natural explanation 
Clinically, I have not been able to see any 
marked difference between the RCS pri- 
marily occurring in the lymph glands, and 
the regional lymph gland metastases 
Ihe metastases, in the case of these tu- 
mors, occur as well along the lymph vessels 
as along the blood vessels In the case of 
tumors of the pharyngeal cavity, the re- 
gional metastases often develop so early 
that their enlargement is the first cluneal 
symptom noticed In the very early stages, 
these glandular metastases are very little 
characteristic and are difficult to distin- 
guish from tuberculous lymphomas or 
lymphogranulomatoses In cases of slow 
development the glands may remain thus 
for a rather considerable time, solitary or 
multiple, displaceable and of limited size 
In the majority of cases, however, the 
growth is very rapid, the process attacks 
the neighboring glands and infiltrates the 
surrounding tissues, reactive edemas de- 
i clop, so that within a feu weeks large con- 
creted masses are formed, in which the pal- 
pating finger is no longer able to distin- 
guish the individual nodes In not a few 
cases there is an almost simultaneous de- 


velopment of bilateral glandular metastases, 
even though the primary tumor in the fau- 
ces is decidedly unilateral, and often the 
tumor spreads in a short time even to the 
axillary glands, which then readily attain 
the same size as the glands of the neck, or 
even larger As long as the process of in- 
filtration has not advanced too far, the con- 
sistency of the metastases is fairly sohd, 
but not so hard as is usually the case in 
cancer On the whole, the metastases in 
the case of RCS bear the definite mark of 
the mesodermal origin of the tumor 

Another marked characteristic of the 
RCS is their pronounced tendency to be- 
come generalized This has been noted by 
all previous authors, and could m my ma- 
terial be demonstrated in five of the cases 
in which an autopsy postmortem was per- 
formed (Cases 2, 14, 15, 16, and 18) 
What particularly stamps the course of an 
RCS, clinically, as something fateful, is 
that such distant metastases not infre- 
quently occur secondarily, long or shortly 
after the patient has been happily freed 
both of the primary tumor and any exist- 
ing regional metastases, and without any 
recurrence having set in at the sites thus 
treated 

In the following I have attempted to sort 
out different clinical types of metastases 
from my material The largest number of 
cases, namely, Cases 3, 4, 5, 7, 10, 11, and 
15, show — so far as it has been possible to 
trace — metastases only to regional and 
distant groups of lymph glands In five 
cases, namely, Cases 13, 14, 16, 17, and IS, 
metastases occurred first m regional and 
distant glands, in a later stage also in 
internal organs Cases 1, 2, and 6 are 
characterized by metastases to the skin and 
subcutaneous tissues, and in Cases 1, 2, and 
13 there are numerous metastases to the 
skeleton, of a purely destructive type 

With regard to the origin of the tumors in 
lymph glands, Ahlstrom says that usually 
it is not a single gland alone that undergoes 
a blastomatous transformation, but that 
the process begins in several nodes at the 
same time This should be due to a multi- 
eentnc genesis of the RCS— a tendency to 
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(a) 0) 

Fig 8 Case 2 (above) Bone metastases of RCS 
in the scapula and humerus 

Fig 9 Case 1 (below) Bone metastasis m the 
femur (a) before and ( b ) after roentgen treat- 
ment 


14 was admitted with a recurrence follow- 
ing an extirpation of glands, performed in 
another hospital, and this recurrence had 


developed with lightning rapidity m the 
course of a few weeks Malang allowance 
for the negligence with which many per- 
sons treat their symptoms when there are 
no pains, these facts seem to indicate a 
very rapid evolution On the other hand, 
there are cases, though more rarely, m 
which the progression is slow In Case 13, 
for instance, eleven months intervened be- 
tween the occurrence of the first glandular 
metastases and the patient’s admission, 
but in the meantime he had several times 
been treated with roentgen rays m another 
hospital, so that the present tumor was a 
recurrence In Case 16, too, the patient 
had been gomg with her tumor for six 
months before she came to us 

The Gross Appearance of the Tumors — 
The appearance of epipharynx tumors is 
only slightly characteristic They usually 
form hard, knotty, easily bleeding masses 
of a more or less reddish color, which often 
fill the whole epipharynx, hinder the res- 
piration by blocking the choanae, or cause 
bleeding through compression of the tubal 
ostium, and sometimes pain in the ear re- 
gion 

Primary tumors of the tonsils manifest 
themselves m the early stages as uniform 
swellings of the tonsil, whose external shape 
remains unchanged The consistency is 
mostly firm, though softer than in cancer, 
the mucous lining is usually intact, the sur- 
face smooth or finely granulated The 
color is usually darker red than that of the 
surroundings, and generally of a bluish- 
violet tint With increasing growth, these 
tumors become very large and voluminous, 
block nearly the whole of the mesopharynx, 
and usually spread as a continuous growth 
upward into the epipharynx and down- 
ward along the lateral wall of the hypo- 
pharynx, eventually reaching as far as to 
the pyriform sinus A noticeable feature is 
their tendency to infiltrate the surround- 
ings, the soft palate, the pharyngo-pala- 
tme arches, and the root of the tongue, 
whereby the tumor becomes strongly fixed 
toward the depth These large tumors ul- 
cerate i ery easily, which results in the for- 
mation of deep, fissured craters surrounded 
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this technic there is great prospect of ob- 
taining permanent healing both of primary 
tumors in the fauces and nasal cavity, and 
of any possibly existing regional metasta- 
ses 

The protracted roentgen treatment, ad 
modum Coutard, which, for instance, m 
S chinz ’ institute is employed routinely 
also for RCS, we have not been able to use 
because of lacking facilities 

On the other hand, we have m two cases 
used teleroentgen treatment (the longest fo- 
cus distance which we are able to employ m 
our present x-ray department is 120 cm ), 
either m the form of irradiation of the 
trunk m toto (Case 16 , the treatment, only 
begun, was interrupted by the death of the 
patient) , or with the body marked off into 
several large portals and serial irradiation 
ad modum Mallet (Case 1) This method 
seems to give satisfactory results, and may 
be recommended on probation for suitable 
cases 

In a few cases, radium has been employed 
to complete the treatment In five cases, 
in which remnants of the tumor remained, 
we used teleradium, but without obtaining 
any better result than with the roentgen 
ray In two cases, local application of ra- 
dium was used as a complementary technic 
with good result in the epipharynx and the 
tonsillar region A routine combination 
with local radium application, similar to 
Berven’s technic for sarcoma of the tonsil, 
we have not deemed necessary, considering 
the great improvement that may fairly be 
counted on from the roentgen treatment 
alone, when earned out according to the 
fractional dosage technic 
The following tables will show the results 
of our treatment It is evident that there 
cannot be any question of five-year results, 
as the matenal is from the penod 1929- 
193G, and most of the cases have so far been 
follow ed up only for a few years As far as 
RCS is concerned, liowe\er, eiery single 
case obser\ed is of interest, and I have, 
therefore, not hesitated to include even a 
couple w Inch w ere treated as late as in the 
beginning of this year 

Four cases (4, 9, 11, and 12) remain free 
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involve the system by simultaneous attack 
on parts of tissue belonging to the same 
functional unit He would see m this the 
indication of a possible relation to the gen- 
eralized reticuloses 

When the generalization of an RCS has 
once begun, the process may thus attack 
almost any organ In my material, metas- 
tases ha-ve been demonstrated m medias- 
tinal, retroperitoneal, and mesenteric 
lymph glands, in the liver, spleen, pan- 
creas, and bone marrow, m the mucosa of 
the digestive tract, in the lung tissue, the 
renal parenchyma, and the testicles , finally 
also, in subcutaneous tissues, the muscula- 
ture, and the skeleton Histologically, the 
metastases are everywhere characterized 
by destruction of the normal tissues, and 
the substitution of the latter by the typi- 
cal reticular-cell syncytium 

I have not m my material been able to 
ascertain primary blood changes of any mag- 
nitude, except in Case 2, which showed a 
typical lymphatic leukemia of chrome 
character, with 42S.000 white blood cor- 
puscles, 97 per cent of which were lympho- 
cytes 

THERAPY 

It goes without saying that a type of 
growth with such malignant characters as 
those of RCS is in every way unsuitable for 
surgical treatment The large risks of an 
operative intervention are illustrated, for 
instance, by my Case 14, m which large 
local recurrences developed within a few 
weeks after extirpation of the primary 
lymph node tumor Eigler and Koch, 
also, report two cases of RCS of the tonsil, 
in which extirpation was done because car- 
cinoma of the tonsil was suspected (sic) 

In both cases the result was immediate re- 
currence and the death of the patient Of 
course, not even a biopsy should be done 
unless there is a possibility for subsequent 
rational treatment 

By rational treatment I mean in these 
cases radiation treatment, a therapy indi- 
cated specially on account of the great 
radiosensitivity of these tumors, which has 
been ascertained by all the authors who 


have studied them, and which has also been 
noticeable in my material Both the pn- 
mary growths and the metastases to lymph 
glands and organs possess this quality, and 
even on irradiation of bone metastases we 
have observed a distinct effect m the form 
of new formation of bone and sclerosis The 
radiosensitivity is not so striking, however, 
as that of lymphocytomas, for instance, 
and the doses requued for producing a clini- 
cally noticeable effect on an RCS are mark- 
edly higher Nevertheless, radiation ther- 
apy is the only method by which there is at 
present any prospect of obtaining lasting 
freedom from symptoms in these tumors, 
because, if property employed, it may 
influence at the same time the pri- 
mary tumor and the nearest glandular 
regions Also, m cases of incipient gen- 
eralization the irradiation can check the 
development of the process, at least to a 
certain extent On all this, I believe, there 
is no difference of opinion, but on the other 
hand, a review of the literature shows that 
different radiologists have chosen different 
methods of radiation, and also that m fa- 
vorable cases a good result may be obtained 
in different ways 

In the radiologic clinic m Lund I have 
used, as a principal method, simple frac- 
tional roentgen, with a secondary tension of 
165-170 kv , 6-7 ma , focus-to-skm dis- 
tance 40-50 cm With these factors, and 
with a filter of 0 5 mm Cu 4- 1 mm Al, our 
apparatus gives us, respectively, about 35 
and 25 r/min with Thoraeus’ tm filter, 
respectively, about 15 and 10 r/min In 
the first years, when we were not so famil- 
iar with the biological characters of RCS, 
we gave short senes of treatment, with rela- 
tively large single doses of the roentgen ray 
The results were on all pomts mfenor to 
what we have obtained later since we began 
to use a more regularly fractional treat- 
ment with smaller daily doses — on the av- 
erage 150-200 r — and spread the full treat- 
ment over at least two and a half or three 
weeks The total dose to each portal has 
varied between 900 and 2,500 r, but should 
not be less than 1,500 r, divided into eight 
to ten single doses to each portal With 
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Fig 10 Fig 11 F'g 12 


Fig 10 Case 2 RCS associated with lymphatic leukemia 

Fig 11 Case 20 Generalized reticulosis Section from skm infiltration in the groin 

Fig 12 Case 19 Generalized reticulosis with numerous mitoses (see arrows) 


treatment Which one of the two patho- 
logic factors was determining for the final 
issue it is impossible to decide with any 
certainty 

The results now reported will probably, 
m the eyes of most observers, seem rather 
poor, and so they are from a general stand- 
point However, the results of a therapy 
are in a high degree dependent on the char- 
acter of the material In this respect, I 
wish to call attention to the well-known 
fact that, in radiotherapy, such tumors as 
show the most marked radiosensitmty very 
often will give bad results as to the possi- 
bility of permanent cure This proves true 
also with RCS and depends without doubt 
on their tendency to form metastases, both 
regional and distant The results published 
by other authors (Gunsett, Koch, and Eig- 
ler) bear the same stamp of the impending 
danger of generalization of the process, 
whereby the expectation awakened by lo- 
cal healing too often is frustrated There 
seems to be no other help for this difficulty 
than increased efforts from the organization 
to make the patients seek assistance as 
earl's as possible 

At last, some uords on the tuo cases of 
generalized reticulosis abo\e named Ac- 
cording to Oberling and Guenn, this diag- 


nosis ought to be reserved for cases m which 
the pathologic process cannot be defined 
but as proliferative phenomena in the re- 
ticulo-endothehal cells that constitute then- 
mam histopathologic substratum These 
demands are altogether answered by both 
cases, though between them there exist 
great differences 

In Case 19 (female, aged 58 years) the 
history of development is very short, the 
malady arising from the axillary nodes and 
in a few weeks spreading to the other exter- 
nal lymphatic regions The upper air pas- 
sages were not involved , the liver was en- 
larged, but not the spleen There was a 
moderate anemia with a light monocytosis 
Roentgen treatment had a good immediate 
effect, but m a very short time a new gland 
tumor appeared m the epigastrium, and the 
liver increased Renewed treatment was 
tried m vain, and m a couple of months the 
process led to death 

Case 20 (female, aged 46 years), on the 
contrary, has a markedly chrome course 
Se\ en years ago the glands of the left grom 
began to swell , tv, o years later those of the 
right side also were involved One year 
ago, there appeared an infiltration of the 
skm of both inguinal regions in the shape of 
hard, reddish-brown tumors, rather closely 
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Duration 
of Life 

2 

W SJ 
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a 

T3 

3 

weeks 

End results 

March 23, 1932, 
broncho 
pneumonia 

July 0, 1933, 
lung 

embolism 

Dec 20, 1933 
cachexia 

Clinical Course 

Heart failure 


Distant 

metastases 

cachexia 

Immediate 

Results 

Improved 

Lung 

embohsm 

Not 

improved, 

asphyxia 

Treatment 

Roentgen, 
teleradium , 
treatment 
interrupted 

Roentgen, 

interrupted 

treatment 

Roentgen, 

total 

irradiation 

interrupted 

Metastases 

Bilateral 

cervical 

nodes 

movable 

Mediastinal 

nodes, 

Liver 

External 
lymph node 
regions, 
PAD, 

fibrillar type 

Primary Tumor 

Both tonsils, 
preferably 
right 
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polymorpho 
cellular type 

Bilateral cervi 
cal nodes, 
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polymorpho 
cellular type 

Cervical nodes, 
right side, 
PAD, 
fibrillar type 
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4 

months 
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3 
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from symptoms, having been followed up 
through, respectively, sl\, two and one- 
half, one and one-half years, and six months 
Case 6 has shown, after freedom from 
symptoms for one year, beginning metas- 
tases in the subcutis of the arms, which now 
are being treated On the whole, the ex- 
perience with this material shows that in 
RCS recurrences and metastases usually 
occur considerably earlier, that is, at the 
latest, six months after the treatment 
There is thus some reason to suppose that 
the four cases above named will continue 
to remam free from symptoms 

Three patients died while the treatment 
was yet in progress, one from pulmonary 
embohsm, one from bronchopneumonia, 
and one because of distant metastases 
(Cases 10, 15, and 16) 

In four cases death supervened owing to 
local recurrences or persisting tumor rem- 
nants which progressed afresh after treat- 
ment In all these cases the treatment 
must be said to have been insufficient or 
the technic employed unsuitable (Cases 3, 
7, 8, and 17) 

Case 14 was a local recurrence following 
operation, and its prognosis was particu- 
larly bad The patient died with general- 
ized metastases after a few months Also, 
in this case the technic was altogether un- 
satisfactory 

Cases 1, 5, 13, and 18 died with distant 
metastases relatively long — 7 to 18 months 
— after the beginning of the treatment 
The last three named of these patients 
(Cases 5, 13, and 18) were at the time of 
their death still free from both local and re- 
gional symptoms Case 1 shows a curious 
course, with repeated recurrences and 
metastases, chiefly to the subcutis, the tes- 
ticles, the nasal cavity, and the skeleton 
Finally there remains Case 2, which was 
complicated with lymphatic leukemia, the 
symptoms of which can perhaps be traced 
back in the case history for about a year 
The course of this case was ex tremely rapid, 
the patient dying only one month after 
beginning of the treatment, though both 
leukemic and the sarcomatous changes 
seemed to indicate a strong effect of the 
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TABLE V CASES DEAD FROM DISTANT METASTASES WITH PROTRACTED COURSE 
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Clinical Course 

Local recurrence 
not treated, 
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Progression 

Local recurrence, 
treatment, 
lymph gland 
dissection 

Distant metastases, 
treatment 
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Immediate 

Results 

Symptom free 

Improved 
not symptom- 
free 
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Signifies that patient died 
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roentgen, 
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Fixed nodes 
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cal nodes, 
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Cervical 
nodes 
right side 

Primary Tumor 
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epipharynx, 
PAD, 
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Both tonsils, 
preferably 
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PAD , 
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Right tonsil, 
PAD 
polymorpho 
cellular type 
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cervical nodes 
(operated on) , 
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fibrillar type 
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resembling keloids On admission 
in February, 1937, the process 
had spread also to the axillary 
glands and there was a light 
anemia The upper air passages 
and inner organs were not im- 
paired A fractional roentgen 
treatment brought about a nearl} 
complete vanishing of the gland 
tumors and skin infiltrations, which 
were replaced by fibrosis Later 
on, however, beginning impairment 
of the general condition, increased 
anemia, and fresh nodes in the 
neck showed that the malady was 
proceeding and had a systemic 
character 

In both cases, the histologic 
diagnosis was reticulosis In the 
literature, I have not found any 
descriptions of such skin lnfiltra-' 1 — 
tions as described above in reticu- 
losis In both cases, the reticular 
syncytium had a typical, uniform 
aspect with a tendency to forma- 
tion of an mtraplasmatic fibnllarv 
network 

In fact, the clinical prognosis 
with generalized reticulosis seems 
to be as bad, if not worse, than in 
generalized RCS Although the 
malady may in some cases take a 
mild and protracted course, anemia 
and cachexia will gradually pre- 
dominate Histologically, also, 
there are changes suggesting that 
the limits between these two related 
conditions often cannot be sharply 
drawn Thus, m Case 19, al- 
though the character of a uniform 
reticulo-cellular hyperplasia pre- 
ponderated, we found rather nu- 
merous mitoses and m some places 
also a very thorough transforma- 
tion of lymphatic tissue into a 
reticular syncytium On the other 
hand, certain cases of RCS (for 
instance, my Case IS) have re- 
i ealed svstemic reticulo-cellular 
formations of such a character that 
the pathologist has hesitated as to 
















BASIC PRINCIPLES FOR SUCCESSFUL ROENTGEN 
THERAPY OF CARCINOMA 
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=pHE value of radiotherapy certainly is 
not disputed any longer, but its 
execution is very difficult and should 
be based on thorough knowledge and per- 
sonal experience Therefore, it is easy to 
understand that results are not equally 
satisfactory in all the clinics where roentgen 
rays are used It should be added that 
those who pass an unfavorable judgment 
have only a very superficial knowledge of 
radiotherapy, they usually ignore the 
physical foundations as well as the bio- 
logical actions of the rays The application 
of roentgen rays is an art to be learned and 
practised just as the art of surgery Re- 
sults will never be favorable in places where 
a patient, suffering from cancer, is sent to 
the roentgen room to be treated by a non- 
medical personnel 

The possession of a modem roentgen ma- 
chine is not the only or most important 
prerequisite of successful roentgen ther- 
apy, surprising as such a statement might 
still be to some lllogically thinking medical 
and non-medical persons Certainly, any 
surgeon would be offended if somebody 
would dare to attribute his good results ex- 
clusively to his well furnished surgical 
amphitheater or to his modem instruments 
However, the results a roentgen therapist 
obtains by his treatment are attributed too 
frequently to nothing other than his mod- 
em equipment 

To be sure, the best machines and acces- 
sories constructed to-day are none too good 
for serious roentgen therapeutic efforts, 
in fact, we still lack machines which 
operate continually with precision, thus 
reproducing, without fail, rays of identical 
characteristics and quantity 

Present-day apparatus cannot be left to 
■work independent of control Obviously, 
operators of such machines must be 
thoroughly aware of their physical and 


technical deficiencies They must also 
have a sound knowledge of the physics of 
roentgen rays, for one of the most difficult 
problems of roentgen therapy is correct 
dosage 

Though we speak to-day of an inter- 
national roentgen unit, designated by “r,” 
an outsider only could be of the opinion 
that the application of this dose, its re- 
productabihty and, last but not least, its 
exact scientific determination, are simple 
measures The statements of many papers, 
that a certain number of r units has been 
applied, are useless, if prevailing biological 
and physical conditions are not recorded 
correctly — and m detail 

Knowledge of the exact physical charac- 
teristics of roentgen therapy is of the 
same importance as that of the medical 
and biological characteristics 

I emphasize my conviction that both are 
equally important, as there are still quite 
a number of authors w r ho attribute failures 
to faulty biological reaction of the organ- 
ism instead of recognizing their own roent- 
gen therapeutic shortcomings Nature it- 
self, through a different radiosensitivity of 
body cells, provides the basis for all radio- 
therapeutic attack on cancer Here I must 
dispose of an old error, which, though cor- 
rected long ago and often, still reappears 
m the literature from tune to time, regard- 
ing the conception of radiosensitivity 
There is no “elective” radwsensiiivtly The 
assumption of such an electivity has 
caused some of the most disastrous effects 
during the past twenty years Experience 
has shown that all the cells in the body are 
affected, and none are immune to destruc- 
tion by roentgen rays 

The possibility of efficient cancer ther- 
apy , therefore, is based upon the fact that 
cancer cells are more radiosensitive than 
normal cells But this postulate should be 
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whether he should diagnose a reticulosis 
or a reticulum-cell sarcoma (RCS) 

The more cases of disturbances of the re- 
ticulo-endothelial system become known 
and are described, the stronger is the im- 
pression one gets of the numerous varieties 
and transitions existing between the special 
types that are pubhshed 
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of roentgen rays, a “caustic dose,” one 
soon can observe severe hyaline degenera- 
tion, pyknosis, and keratolysis The use of 
such high doses in practical roentgen ther- 
apy would be absurd The highest per- 
missible dose is one just sufficient to inflict 
lethal injury to quiescent cancer cells 
With the employment of such relatively 
small doses, about three weeks have to 
elapse usually before a diminution of the 
tumor can be observed macroscopically 
Only cells in the karyokmetic stage have 
perished immediately after roentgen treat- 
ment The rest of the cells continue to hve 
up to the moment of their karyokmesis 
Cells which have been in a state of complete 
rest at the tune of radiation have suffered 
the least severe injury, they are able to 
undergo karyokmesis once or twice, but 
after that, their regenerative function is 
extinct If one desires to apply to the 
action of the roentgen rays on a cancerous 
tumor one smgle descriptive term, one 
might speak of “castration” rather than 
of “destruction ” 

The reason for application of the smallest 
curative dose for the elimination of cancer 
is the necessity to spare the surrounding 
tissue as far as this can be done , for, after 
the dissolution and death of the cancer 
cells, young bands of connective tissue are 
to replace the former strands of carcinoma 
The dose necessary for successful treat- 
ment of cancer has been determined long 
ago and has been tested in numerous cases 
We have called this quantity of rays 
"cancer dose” (Ca-D) It has been ex- 
pressed in physical terms and by establish- 
ment of a relationship between electro- 
physical units and a biological phenome- 
non Knowrng that the first impressive 
reaction following application of a certain 
amount of roentgen radiation is an ery- 
thema, we ha\e correlated it to this reac- 
tion manifest m the skin If the dose is 
increased, desquamation occurs and e\en 
caustic destruction We designate as 
“skin uiut” that quantit) of rays which 
produces a marked reddening of the skm 
after from eight to ten dai s, and after from 
four to six weeks a faint tanning, often 


lasting for years This reaction of the skm 
is rather constant There are no material 
variations between representatives of vari- 
ous races This “skm unit," as determined 
electrometncally, mcludes a biologic varia- 
tion of =•= 10 per cent 

We relate other biological measuring to 
the “skm uni t” m order to form a concep- 
tion concerning the reaction of individual 
cells, but, we also record the magnitude of 
the various doses m the international 
unit, “r” 

The dose necessary for arrest of the men- 
strual cycle is the ‘ ‘sterilization dose, ’ 'which 
amounts to 34 per cent of the “skm unit”, 
it means that about one-third of that smgle 
quantity of roentgen rays which is tolerated 
by the skm without permanent damage is 
sufficient to destroy the highly radiosensi- 
tive cells of the ovarian folhcles 

We have found the “cancer dose” to be 
from 90 to 125 per cent of the “skm unit,” 
the dose of 90 per cent representing the 
lowest permissible limit, not to be reduced 
if one expects to exert a curative action on 
a cancerous growth Durmg the last ten 
years we have always employed at least 
110 per cent of the “skm unit” m the treat- 
ment of any carcmoma , for the adenocar- 
cinomas we even raised the amount to 125 
per cent In biological terms, these A'alues 
mean that with application of 110 per cent 
of the “skm unit,” the skm responds with 
a pronounced reddenmg and even with a 
marked swelling of the follicles, while 125 
per cent of the “skm unit” brings about 
vesiculation and subsequent desquamation 
One may deduct from these statements 
that it is by no means easy to apply m the 
depth of the body a dose which is necessary 
to destroy cancerous growth 

The intensity of the roentgen energy, 
which we project into the body, is gradually 
reduced by absorption and by distribution 
o\er larger areas at mcreasing distances, 
according to the well-known inverse square 
law at a focal skm distance of 30 cm we 
obtain in a depth of 10 cm a dose of 
—2 per cent of the surface dose Therefore, 
we must radiate a cancerous tumor lying 
at such depth through seieral ports in 
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understood cum grano salts, as the radio- 
sensitmtv of the cells of ovarian follicles, 
the cells of lymphatic glands, of spleen, of 
blood and of the intima cells of blood 
i essels is appreciably higher than that of 
some cancer cells 

Another error should be mentioned here 
radiotherapy is a local measure, first and 
last The action of rays on the general 
organism and its defense mechanism is of 
mmor importance Therefore, the primary 
effect of the roentgen rays is the destruc- 
tion of cancer cells locally The old 
opinion that roentgen rays stimulate the 
connective tissue to the extent of strangu- 
lation of the cancer cells is erroneous 
Neither can the general defense of the 
organism be stimulated to dissolution of 
cancer cells by any type of proteolysis, nor 
products of disintegration of cancer cells 
produce disappearance of tumors 

The surgical extirpation of a cancerous 
tumor is justified only if one adopts the 
point of new that cancer, at the onset, is a 
local disease Those believing that new- 
growth is only a symptom of a systemic 
cancerous disposition cannot expect a local 
measure, such as a surgical operation, to 
be successful 

The same applies to radiotherapy, 
which, too, is a local measure The action 
of the roentgen rays, however, reaches ap- 
preciably farther than that of the bistoury 

Though we assume that cancer is a local 
disease at the start, we do not dispute the 
statement that constitutional factors play 
a certain rdle in its genesis However, it is 
not necessary to postulate that wide fluc- 
tuations m its dissemmation throughout 
the organism are induced exclusively by 
systemic disposition, the original site of 
the neWgrowth, its relation to the sur- 
rounding tissues and, very frequently, 
medical interference favoring dissemma- 
tion, suffice to give a satisfactory explana- 
tion for the spreadmg of cancer Beside, 
newgrowth is favored not only by a good 
blood suppl) of the affected part, but also 
by a well-developed lymphatic svstem 
It has been proved long ago that roent- 
gen ravs hai e a local action, which is 


limited strictly to their beam If a dose 
necessary for the destruction of carcinoma 
were apphed to one portion of a tumor only 
the typical subsequent alterations of cells 
could be seen only m this radiated area, 
while the other part of the tumor not 
radiated would show no signs of regression 
On the other hand, the claim is un- 
doubtedly justified that there are available 
quite a number of most promising meas- 
ures, which accelerate resolution of a 
properly radiated cancer, as, for instance, 
medication of endocrine preparations 
In the problem of roentgen cure of can- 
cer, two important phases should be recog- 
nized 

1 Destruction of the locahzed growth, 
together with detoxication and elimi- 
nation of cell d6bns 

2 Repair at the site of the destroyed 
neoplasm by normal tissue and com- 
pensation for the damage created in 
the organism by the tumor, its 
toxins, and also by the roentgen 
rays 

The term “destruction” should not be 
conceived in its narrowest interpretation, 
conveying the implied idea of a sudden 
effect Proper radiation does not induce 
such a sudden effect, as it results, for in- 
stance, from thermocautenzation, this 
procedure alters the tumor immediately 
and most visibly, so that the cells appear to 
be damaged distinctly In the case of a 
well-directed roentgen radiation, however, 
one does not see any immediate macro- 
scopic change, nor can one find micro- 
scopically any specific alterations, even 
after a delay of a few days 

(The pronounced alterations of cells 
brought about by radium are due to ex- 
treme over-dosage, a “caustic effect ”) 

The point of attack of the roentgen rays 
m the cell is the nucleus Cells are most 
radiosensitn e in the karyokinetic stage 
Any tumor, of course, contains cells in 
%anous de\ elopmental stages, conse- 
quent 1} the action of an exactly measured 
dose of raj s on cells in different conditions 
\ anes 

If a tumor has recen ed a \ erv high dose 
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small doses can be demonstrated easily by 
the following experiment A carefully 
measured “skin unit” is applied to two 
nearly identical small fields, perhaps one 
on each thigh , if, to the one this dose were 
apphed at one sitting, to the other, how- 
ever, m five sittings on subsequent days, 
20 per cent at a tame, the difference be- 
tween the biological reactions would be 
striking While the first area, irradiated 
at one sitting, would show the typical reac- 
tion to the “skin unit” with a marked 
f annin g after six weeks, the second area, 
which had received the “skin unit" m the 
course of five days, would scarcely show 
any perceptible response Thus, the reac- 
tion to such a fractionated dose corre- 
sponds to the effect of 80 per cent of the 
“skin unit” m a smgle application In 
order to obtain by fractionated doses a 
reaction equivalent to that of the “skin 
unit" apphed at one sittmg, one has to in- 
crease the total amount m a certain ratio 
to the fractionation employed 

Such experiments show that scattering 
of a full dose entails reduction of its bio- 
logical efficiency Therefore, if one is com- 
pelled to distribute the necessary dose over 
several days instead of giving it at one sit- 
tmg, one should compensate for the loss 
caused by the recuperative faculty of the 
cells by the application of the so-called 
“additional biologic dose ” A similar 
diminution of the biologic efficiency be- 
comes manifest, if one increases the dis- 
tance between target and body in order to 
gam a more homogeneous depth dose, it is 
then not sufficient simply to calculate the 
time according to the inverse square law, 
but in order to obtain the same biologic 
effect an additional dose is necessary, 
which in case of a change from, for in- 
stance, 30 cm to 100 cm , should amount 
to 30 per cent of the calculated time 
This phenomenon of cell recuperation 
after application of sublethal doses ex- 
plains win such high total doses are toler- 
ated b) those subjected to Coutard’s 
method of treatment 

At first glance it seems to make no dif- 
ference whether one applies a dose at one 


sittmg or distributes it over several days, 
if only due allowance is made for the re- 
cuperative faculty of the cells But it 
really is not the same, for cell recovery 
depends on the tolerance of the individual 
cells, and this, m turn, chiefly on their 
quite variable metabolism The rapidly 
developing carcinoma cell is more radio- 
sensitive, but on the other hand, it heals 
reparable injury more quickly Cells of 
the eonnectivum, on the contrary, have a 
low radiosensitivity , however, they cumu- 
late small doses to a higher degree than 
cancer cells 

In this type of tissue, therefore, the total 
effect of a fractionated dose is more intense 
than that of an equally large smgle amount 
of energy One can express this expen ence 
also as follows the ratio of radiosensi- 
tivity is altered by fractionation The 
cancer cells become less radiosensitive, 
the cells of the eonnectivum, on the other 
hand, become more radiosensitive But 
such a result is undesirable, for we should 
try to limit damage to the cells of the con- 
nectivum as much as possible, while 
cancer cells should be radiated by a dose 
guaranteeing then destruction This is 
possible only by irradiation at one sittmg 
1 think that all speculation with regard to 
Coutard’s method is erroneous 

The opinion is held by some authors that 
by distribution of the dose over from ten 
to twenty days, the effect of roentgen 
treatment would approach that of radium 
therapy But one overlooks the fact that 
the real difference m the effect of radium 
and roentgen rays is the lower absorb- 
ability of radium rays, m other words, 
that then penetrating power is greater 
than that of roentgen rays, even with allow- 
ance for the Compton effect This valuable 
quality of the radium rays cannot be ob- 
tained by fractionation and protraction of 
roentgen energy There are now available 
for comparison sufficient data m publica- 
tions reporting the results produced by my 
method of single dose radiation and by that 
of Coutard The comparison is m favor of 
my method 

Two characteristic mistakes frequently 
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order to obtain by summation 110 per cent 
of the “skin unit’’ dose at the site of the 
tumor In case of a tumor growing on the 
surface, sufficient concentration of radiant 
energy by the use of several portals of entry 
may at times prove nearly impossible As 
the loss by absorption is fixed for given 
potentials and filtration, we must then at- 
tempt to reduce the mhomogeneity of in- 
tensity m such a superficially located area 
by other compensations For instance, 
we choose a long focus-skin distance in 
treating breast cases, performing the ir- 
radiation from a distance of 100 to 120 cm 
It would lead too far to enter into the dis- 
cussion of the technical difficulties which 
arise as soon as we try to apply the cancer 
dose to various parts of the body, but I 
would like to say a word about the following 
locations in a case in which a cancerous 
growth is situated in the center of the ab- 
domen, as, for instance, a cancer of the 
uterus, one can adjust portals of entry in 
the form of a girdle, thus obtaining the 
necessary concentration in the depth In 
anal cancer situated near the surface and 
surrounded by most uneven body levels, 
we often have to be satisfied with roentgen 
irradiation from one external perineal port 
and have to rely on a combination of roent- 
gen rays, with radium for completion of the 
cancer dose throughout the neoplasm Con- 
sidering these difficulties of dosage, it is not 
astonishing that the results are very unsatis- 
factory in cancer of the anus, but they are 
much better m cases of cancer of the rectum 
situated about 12 to 15 cm higher up 
Its site in the center of the body is similar 
to that of a cancer of the uterus, so that it is 
relatively easy to apply the necessary 
dosage Still more striking is the difference 
between the results obtainable in cancer of 
the cervix uteri and those m vaginal and 
vulvar cancer In these cases we have to 
deal with the same histological type of 
cancer, i e , a squamous-celled epithe- 
lioma But while we obtain five-year cures 
in about 70 per cent of the cases of cauli- 
flower tumors of the vaginal portion of the 
cervix u ten, as long as the cancer is 
limited to the cervix, the results are quite 


unsatisfactory m cases of vaginal cancer, 
in which roentgen therapy yields only 25 
per cent of cures, about the same per- 
centage as m cases of cancer of the vulva 
One might interject that the cancer of 
the cervix, which grows exophytically, is 
limited to its focus for a relatively long 
time, while, on the contrary, the cancers 
of the vagina as well as those of the vulva 
spread more rapidly mto remote lymphatic 
channels, favored by wide lymphatic com- 
munications I admit that these biological 
conditions play an important rdle with re- 
gard to the extension of cancer, but the dif- 
ferences m the results would not be so 
great if application of a proper carcinoma 
dose were easier In cases of vaginal can- 
cer, application of the cancer dose to the 
whole length of the vagina is not possible 
readily, because the intensity of a beam 
entering through a vulvar field diminishes 
rapidly toward the depth Suprasym- 
physeal ports, on the other hand, project 
insufficient intensities to the lower parts of 
the vagina Therefore, an additional dose 
of radium is necessary in vaginal cancer, 
while in cancer of the cervix we can do 
without such 

It is also important to know that cells 
become resistant to the action of roentgen 
rays, in case they survive a sublethal dose 

It has been proved long ago that regres- 
sion of a carcinoma by radiation can be in- 
duced only with a true “carcinoma dose” 
as designated above Nobody has ever 
observed a case of genuine cancer respond- 
ing with regression to the application of 
small quantities of roentgen rays In such 
purported cases of the older literature, an 
error in measurements seems to have oc- 
curred 

If we apply a small sublethal dose, the 
cancer cell is damaged, but this injur y is 
repaired more or less rapidly This same 
reaction will occur in all cells influenced, 
but the rapidly growing cancer cell with its 
high metabolism, is fitted better for such 
repair than a cell of the connective tissue 
stratum 

The extent to which cutaneous cells are 
able to re cot. er from damage inflicted by 
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rapidly, the patient recovers more quickly 
and without complications 

Local treatment of the radiated parts is 
also necessary As the radiated skin pro- 
duces httle oil, ointment should be applied 
carefully to it The intestinal mucosa too, 
recovers more quickly from the effects of 
radiation by roentgen rays if oil instilla- 
tions are given frequently 

As to the after-care ol the radiated can- 
cerous tumor itself during the period of 
decomposition and regression, it should be 
regarded as a voh me tangere Regression 
should not be disturbed by any measures 
One should facilitate constantly the elimi- 
nation of debris Thus, vaginal douches 
are given regularly m cases of a voluminous 
and discharging cancer of the cervix uteri, 
m cancer of the rectum, the diseased part 
should be extirpated subsequently and 
daily lavages should be administered 
through an artificial anus 

In a similar way, m cancer of the breast 
post-irradiative extirpation of the tumor 
has proven beneficial Beside furnishing 
the histologic information for our statis- 
tics, this operation provides a great relief 
to the organism, in sparing it the necessity 
of riddance of bulky debris 

Our statistics show that the process of 
regression is influenced favorably by good 
after-care Years ago, we reported statis- 
tically on two equivalent groups of cancer 
of the cervix uteri treated by roentgen 
rays The first group comprised women 
who, after irradiation, had to return to 
their work m poor and even miserable home 
conditions, when they had just started 
to recover, the second group dealt with 
women who could afford a long stay at the 
clinic or at a sanatorium Permanent 
fhe-) ear cures in the second group were 
almost twice as frequent as m the first one 
11ns result pro\es clearly the great in- 
fluence of sistemic after-care in cancer 
thcrapi 

1 1ms, experience has taught us that the 
s\ stenne treatment of the organism should 
not be neglected m radiotherapy of can- 
cer , it greath contributes to a permanent 
cure But on the other hand, it should 


not be over-rated, for without correct 
application of roentgen rays success cannot 
be expected All those non-surgical and 
non-irradiative methods of cancer treat- 
ment propagated these last years have 
proven to be absolute failures However, 
it is true that the results of roentgen 
therapy are convincing only in carcinomas 
of certain location, especially m cancer of 
the uterus and of the breast In many 
other types of cancer, the results are so 
unsatisfactory that cures can be considered 
only as occasional chance results But m 
spite of this, I claim that there are no re- 
fractory types of cancer These last ten 
years have shown that many a so-called 
refractory form of cancer responded very 
well to an improved technic in irradiation 
There are differences m radiosensitivity of 
the various cancer types Howex 7 er, these 
quantitative differences could be estab- 
lished only after the dogma of refractory 
cancer had been relinquished Good bio- 
logic studies on the reaction of the indi- 
vidual cancer types to roentgen radiation, 
and investigations concerning the col- 
laboration of the organism m the healing 
of the defect caused by radionecrosis of 
cancer are based on the fact that cancer 
cells perish after application of a certain 
dose of rays In case this anticipated re- 
action does not occur, one should not ac- 
cuse mysterious biologic factors, but rather 
search for the cause of this misfortune 
Undoubtedly, it means mcreased re- 
sponsibility to hold forth the conviction 
that our errors are responsible for failures, 
and not the roentgen rays per sc 

I should like to add a few words about 
radiation injuries Thanks to a well-de- 
veloped dosimetric system, the period of 
severe injuries, especially of so-called bums 
of the skm, is past But, as m cancer 
therapy, the skin must be loaded with rays 
to the limit of its tolerance, and it is neces- 
sary to know the mode of reaction of the 
skm m order to be able to avoid injuries 
The acute injury, the “bum,” is caused 
b> o\er-dosage Aside from this, latent 
damage is alw avs inflicted w hich is not 
manifested b\ a destruction of the skin or 
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account for failure of roentgen therapeutic 
efforts in cancer treatment 

1 Application of dosage insufficient for 
destruction of cancer cells because of 
ignorance of the biologic recupera- 
tive capacity of these cells 

2 Such cumulation of radiation that 
not only the neoplasm is destroyed, 
but also severe injury is inflicted to 
surrounding healthy tissue, the bio- 
logic radiosensitivity of which has 
been increased simultaneously so 
that it is no longer able to repair the 
defect 

Concomitant inflammation has an in- 
fluence similarly unwelcome to that of 
fractionated doses It is to the credit of 
Regaud and his collaborators to have 
shown the deleterious action of inflamma- 
tion m cases treated by radium Subse- 
quently, we proved experimentally that 
relative radiosensitmty is altered by a 
coincident inflammation The cancer cells 
become less radiosensitive, while the sus- 
ceptibility of the surrounding healthy 
tissue is increased For this reason, in- 
fected carcinomas may not regress if a dose 
of 110 per cent of the “skin unit” is applied, 
which, under normal conditions would be 
efficient But if the dose is increased, 
there is danger of damage to the healthy 
surrounding tissue 

In order to avoid failures in cases of in- 
fected cancer, it is necessary to reduce the 
inflammation before radiation, as far as 
that is possible It is not easy to obtain 
a satisfactory result quickly Besides, one 
dare not lose too much time with disinfec- 
tion measures, while the growth continues 
its development 

In cancer of the uterus, douches with 
nvanol and ehinosol are useful, but by far 
the best results are obtained by our copper 
treatment on account of its deeply pene- 
trating disinfecting action The technic 
is the following by means of a special 
electrode serving as the anode, the intro- 
duction of d solution of cuprum selemcum 
is mduced Thus, particles of copper and 
copper salt are incorporated into the 
tumor by iontophoresis 


Though it has been proved that these 
measures are useful, inflammatory car- 
cinomas, indeed, offer a less favorable 
prognosis with regard to a permanent 
cure 

I referred above to failures caused by a 
dosage insufficient to bring about complete 
destruction of the tumor It is necessary 
that the required dose be applied not only 
to the primary tumor, but also to the whole 
lymphatic region involved This is not 
always possible, as there may be cases m 
which the full dose cannot be given over 
the whole region and others in which 
healthy tissue is damaged by over-dosage 
The task we undertake in treating can- 
cer is not finished when we have applied the 
correct dosage In order to secure satis- 
factory results by roentgen treatment, a 
systematic after-care should be employed 
The decomposition of cancer cells liber- 
ates toxins, besides, the organism is also 
loaded with products of metabolism pro- 
duced by normal cells which have under- 
gone the exposure to roentgen rays This 
toxicosis becomes manifest as roentgen 
sickness ( Rontgenkater ) immediately after 
the irradiation In most cases this symp- 
tom passes quickly, but there is many a 
patient suffering from this intoxication for 
some time Therefore, it is necessary to 
control elimination before beginning irra- 
diation, the function of the kidneys should 
be stimulated and the evacuation of the 
bowels taken care of As a momentary 
measure of relief in eases of roentgen sick- 
ness, the intravenous injection of hyper- 
tome solutions is employed at my clinic, 
later on, a rich supply of fluids is recom- 
mended, in order to cleanse the organism, 
last but not least, diuresis should be 
stimulated For several weeks after radia- 
tion we give intravenous injections of col- 
loidal sulphur, because the elimination of 
albumin d£bns is facilitated if there is an 
abundance of sulphur in the organism 
We also prescribe sulphur per os, tending 
to improve elimination A stay m high 
altitudes has a faxorable effect, because a 
difference of 1,000 meters increases me- 
tabolism Thus all d€bns is eliminated 
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^pHlS interesting tumor has been known 
for many years under a wide variety 
of names Nelaton (12), m 1860, was 


apparently the first to recognize its benign 
character and to separate it from malignant 
bone tumors under the caption of “tumeur 
a myeloplaxes " There has been and still 
is some contention that this is not a tumor 


at all but merely bone reaction to hemor- 
rhage, so we find it referred to by Blood- 
good and others as “hemorrhagic osteomye- 
litis ” For many years the benign char- 
acter of the lesion was opposed by many 
observers and the presence of a malignant 
variety is still maintained by many out- 
standing men We find the condition 
referred to in the older British literature 
as "myeloid sarcoma” or “myeloma,” and 
in the American literature as “giant-cell 
sarcoma ” The work of the original Bone 
Registry Committee of the American 
College of Surgeons brought order out of 
this confusing multiplicity of names and 
ideas by establishing the fact that it is a 
clinical entity, neoplastic m origin and 
benign in nature Their terminology of 
benign giant-cell tumor is now almost 
universally accepted 

This condition is relatively uncommon, 
occurring probably half as frequently as 
primary malignant bone tumors It has a 
rather characteristic age incidence, the 
majority of the cases occurring m the latter 
half of the second and the third and fourth 
decades The saves are about equally af- 
fected, though some observers find it to be 
slightly more common in women than m 
men The sites of involvement, in their 
order of frequency, are low cr end of femur, 
upper end of tibia, lower end of radius, the 
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epiphyses of other long bones, the jaws, 
and the spine Kolodny (9), m his analysis 
of the Bone Registry material m 1927, 
found the spine to be the seat of the lesion 
in 8 per cent of cases of benign giant-cell 
tumor 

The radiological findings m the majority 
of cases of this disease are striking and 
characteristic The lesion practically al- 
ways involves the epiphysis of the bone, is 
central m origin and expansile in type, and 
is frequently asymmetrical, one condyle 
only of a bone being mvolved Cortical 
destruction and expansion of periosteum, 
with subperiosteal new bone formation, 
produces a “blown out” appearance The 
line of demarcation between the tumor and 
normal bone is usually sharp and clean-cut 
and may be marked by a thin shell or 
rim of condensed bone Coarse, bony tra- 
beculae throughout the tumor give it the 
characteristic loculated appearance m the 
radiographs 

As well as this group which produces 
this characteristic appearance, there occurs 
another group, less numerous, which pre- 
sents none of these radiological findings, 
yet which, on surgical exploration and on 
microscopic examination, are typical be- 
nign giant-cell tumors Isolated reports 
of this type of case hav e appeared in the 
literature, and Kirklin and Moore (S), in an 
analysis of benign giant-cell tumors seen 
at the Mayo Clinic, found 50 per cent of 
them cases to be of this character They 
gave it the name of “lysis” type of benign 
giant-cell tumor These lesions are 
frankly osteolytic with no attempt at bone 
repair The cortex is usually completely- 
absorbed and the demarcation between 
tumor and normal bone is not v ery sharp 
and no trabeculation is present * These 
43 
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of other tissues, but which produces a 
change in the sense of creation of a locus 
mtnorts resistentias Coincidental, other- 
wise harmless injury may vulnerate such 
weakened tissue severely In general, we 
assume, that the skin tolerates a dose of 
100 per cent of the “s kin unit ” From 
eight to ten days after irradiation redden- 
ing shows and from four to six weeks later, 
tanning, the consistency of the skin under- 
going no change But if such a radiated 
skin is treated with heat or if 100 per cent 
of the “skin unit” is applied three times at 
intervals of six weeks between the applica- 
tions, a condition of the s kin occurs which 
we call “induration ” The skin becomes 
thick like leather , it looks as if some liquid 
had been injected under high pressure 
Such tissues then have become defenseless, 
and if, for instance, infection befalls them, 
necrosis ensues 

Induration is caused by injury of the 
vascular system The intima of the blood 
and lymph vessels is very radiosensitive 
Therefore, any tissue which has been ir- 
radiated with a dose near the limit of 
tolerance, carries a latent insult We also 
speak of lesions caused by combination or 


summation of factors, meaning that exo- 
gene or endogene no\a of some or other 
type may comade with a latent roentgen 
injury The late roentgen lesions men- 
tioned m the literature, which become 
manifest long after irradiation without any 
evident cause, are nearly always brought 
about by summation But an effiaent 
prophylaxis may be practised m order to 
avoid such lesions The patient should be 
told that the radiated parts of the skin as 
well as of the underlying tissue, are more 
sensitive and less resistant than normal 
ones A well-organized after-care should 
attend to the radiated region and avoid the 
comadence of some other noxa 

Great experience and comprehensive 
knowledge are necessary m order to avoid 
mistakes and errors Close collaboration 
with surgery and the other branches of 
medicine is of importance Results will be 
satisfactory only if roentgen therapy is prac- 
tised as a humane and courageous “art,” 
cherished affectionately, studied diligently, 
and executed deliberately to its final con- 
sequences , never if resorted to merely as a 
last but hopeless effort in an ill concaved 
and timidly performed experiment 
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Fig 5 (left) Case 2 Miss AMS Oct 22 1936 Film shows benign giant-cell tumor of the first 
lumbar body, lysis type Note destruction of lateral aspect of body of first lumbar vertebra and destruc- 
tion of pedicle and lamina of transverse process 

Fig 6 ( center ) Case 2 Oct 22 1936 Lateral view of same case shows involvement of posterior half of 

•vertebral body, pedicle and lamina 

Fig 7 (right) Case 2, Photomicrograph, X 200 from biopsy removed Oct 2b 1936 


Case 1 The surgical and pathological 
aspects of this case have been previously 
reported by MacFarlane and Linell (10) 
The patient, A M , a white male 35 vears 
of age, was admitted to the Emergency 
Department of the Toronto General Hospi- 
tal on Oct 22, 1931, and gave the following 
history In the evening prior to admis- 
sion, while attempting to crank his car, 
the engine back-fired He felt something 
“snap” m his neck and had pam m the 
neck and back of his head, associated with 
limitation of movement There had been 
no symptoms prior to the mjur) 

Radiological ex animation revealed a 
compression fracture of the third cervical 
body, associated with definite pathological 
changes in this vertebra Normal bone 
stnation was replaced by a coarse, loculated 
trabeculation, giving a definite multicystic 
appearance The cortex w as intact, apart 
from the area of fracture, but anteriorly 
the cortex of the body bulged forw ard and 
the posterior cortex protruded slightly 
backvv ard The total bone density of this 
■vertebral body was definitely decreased 
(Fig 1 ) The character of the lesion led to 
a radiological diagnosis of benign giant- 
ecll tumor of the third cervical body 
Thorough clinical and radiological investi- 
gation failed to reveal anv evidence of 
other bone disease or of a pnmarv car- 


cinoma A further radiological examina- 
tion made on Nov 19, 1931, four weeks 
after his injury, showed absorption of the 
upper three-fourths of the third cervical 
body with formation of a definite kyphosis 
(Fig 2) 

Two weeks after this x-ray examination, 
radiation therapy by high voltage \-ray 
was commenced The patient received 
600 r measured on the skin to each of three 
portals, centering on the third cervacal 
body He was discharged from the hospi- 
tal finally on March 9, 1932, at which time 
his third cervical body was completely 
absorbed, except for a fringe of its inferior 
cortex (Fig 3) At this time he was wear- 
ing a light support and was free of any 
clinical symptoms Some three months 
later, after returning to work, he was 
thrown from a truck and sustained a frac- 
tured skull from which he died Autopsy 
proved the lesion m the third cervical 
vertebra to be benign giant cell tumor 
It also prov ed the cause of death to be his 
fractured skull and not compression of the 
spinal cord at the site of his tumor ]\Ii- 
croscopic section from the third cervacal 
bod) shows benign giant-cell tumor (Fig 
4) 

Comment —The marked lvsis of bone in 
this case occurred before radiation therapy 
was commenced Similar bone absorption 
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Fig 1 ( upper left) Case 1 Mr A M , Oct 22 1931 Film shows benign giant-cell tumor of the third 

cervical body vrith pathological fracture Note characteristic multi loculated appearance of the tumor 
Fig 2 ( upper right) Case 1, Nov 19 1931 Film shows benign giant-cell tumor of the third cervical 

body Note marked absorption of bone in the third cervical bodj with collapse and kyphosis at this point 
No radiation treatment had been given prior to this date 

Fig 3 (loner left) Case 1 Jan 22 1932 Six months after radiation treatment by means of high voltage 
x-ray The bone absorption and the typhus are still present The patient is symptom free 

Fig 4 ( Urwer right) Case 1 Photomicrograph of benign giant-cell tumor of the third cervical bod} 


findings are frequently found associated 
with a short clinical history, so that these 
are probably more rapidly growing tumors 
which do not allow time for the typical 
reactive bone changes to take place Such 
a case is usually mistaken for one of the 
primary malignant newgrowths of bone or 
for secondary tumor, to which there is 
close resemblance 

Cartilage, either epiphyseal or articular, 
seems to offer definite resistance to the 
disease process, whether it be the ordinary 
or the lytic type , consequently, the process 
is usually limited to the epiphysis if the 
epiphyseal fine is not fused and extension to 
adjoining joints is an uncommon and late 
complication Pathological fracture is 
relatiA ely common, particularly m v eight- 
bearing bones, and maj' be the first indica- 
tion of disease 


Allowing for differences m anatomical 
structure, benign giant-cell tumors in the 
spine present the same characteristics 
The disease may anse m any part of a 
vertebra and extend to adjoining other 
parts by direct continuity There seems 
to be a special tendency for pedicles and 
transA erse processes to be mvoh^ed The 
cartilage of the intervertebral disc is usu- 
ally intact, e\ r en though the whole a ertebral 
body may be invoked Both types of 
tumor, described abox^e, max r occur in the 
spme and m both types diagnostic diffi- 
culties are definitely increased due to the 
multiplicity of bone lesions which com- 
monlv affect this structure The relatne 
infrequencA r of this tumor in the a ertebral 
column and the difficulties attending its 
correct diagnosis haA e prompted us to re- 
port the following three cases 
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Fig 10 ( left ) Case 3 Miss Des L , Aug 4, 1934 Malignant giant-cell tumor of entire fifth cervical verte- 
bra and of the body of the second cervical vertebra Note irregular cancellous and cortical destruction 

Fig 11 (center) Case 3 Aug 4 1934 Malignant giant-cell tumor of the second third, fourth and fifth 
lumbar vertebra:, with pathological fractures of the third and fifth bodies 

Fig 12 (rtgkl) Case 3 Photomicrograph of Case 3, X 200 This was reported pathologically as giant- 
cell tumor (xanthosarcoma) 


senes of high voltage x-ray treatments was 
earned out, giving 1,200 r over each of 
three portals centering on the first lumbar 
body Subsequent films made ten weeks 
later, Apnl 5 (Fig 9), showed a very 
marked degree of bone regeneration 
throughout the tumor At this time the 
patient had full range of painless movement 
in her back and was allowed up out of bed 
Comment — This case presents a number 
of interesting features, as well as its un- 
usual radiographic appearance The pa- 
tient’s age of 13 years is well below the 
average for this tumor The absence of 
increased bone absorption and the very 
prompt response to treatment in the form 
of bone production are unusual and en- 
couraging, and the patient should go on to 
complete regeneration of bone 

Case 3 C D L , a white female, 2S 
■\ears of age, was admitted to the Ontario 
Institute of Radiotherapy, Toronto Gen- 
eral Hospital, on Aug 3, 1^34 She gaie 
a lnston of pain and w cakness in her back 
for two xears and soreness in her chest, 
neck, left arm, and pehis for six months 
During the six montlis prior to admission 
she had lost 27 pounds m w eight 

Plnsicnl examination reiealed tender- 


ness over the cervical, mid-thoracic, and 
lumbar spine with painful limitation of 
movement, a palpable mass m the region 
of the posterior superior spine of the ilium 
and a mass of glands in the left side of her 
neck 

Radiological examination of the cervical 
spine showed pathological changes involv- 
ing the entire fifth cervical vertebra The 
changes consisted m irregular, globular 
areas of bone destruction, cortical and 
medullary, throughout this vertebral body 
and extending backward to involve pedi- 
cles, laminae, and spinous process The 
picture was complicated by the presence 
of pathological fracture There was no 
invoh ement of the mterx ertebral disks 
abo\ e or below the fifth cervical vertebra 
The second cervical vertebra showed a 
rather large smgle area of bone destruction, 
in\ olvmg the anterior part of the body and 
extending upward into the odontoid proc- 
ess (Fig 10) Films of the remainder of 
this patient’s skeleton showed similar de- 
structn e changes m the eighth, ninth, ele\ - 
enth, and twelfth thoracic vertebral bodies, 
in numerous ribs, in the thud, fourth, and 
fifth lumbar \ertebraj, m both ossa in- 
nommata and the sacrum Pathological 
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and apparent extension of disease fre- 
quently occurs shortly after institution of 
radiation therapy to these tumors, to be 


without any reactive bone changes in the 
vertebral body, nor any periosteal reac- 
tion No trabeculation was present with- 



Fig 8 Case 2 Jan 18 1937 Be 
mgn giantrcell tumor lysis ’ type of 
first lumbar body This film was 
made ten weeks after surgical explore 
tion and biopsy and interstitial radium 
therapy Note bone regeneration m 
vertebral body and from periosteum of 
transverse process 


Fig 9 Case 2, Apnl 5 1937 This 
film was made ten weeks after first 
senes of high voltage x-ray therapy 
and three months after interstitial 
radium therapy Note continued and 
marked bone regeneration in the verte 
bral body and transverse process 


followed later by bone regeneration Treat- 
ment was effective in causing regression 
of the tumor and we feel, would have con- 
trolled unquestionably his disease if he had 
not unfortunately died of fractured skull 

Case 2 A M S , a white female 13 years 
of age, was referred to our office on Oct 
22, 1936, for radiological examination of her 
lumbar spme Her story was that while 
swimming, two months previously, she had 
slipped on a raft and "strained her back ’’ 
Her back was somewhat ‘‘stiff’’ for a few 
days, then all symptoms disappeared to 
return after an interval of two or three 
weeks For the past month she had had 
more or less constant ache in her back 
which had increased up to the time of her 
examination 

Radiographs of her lumbar spme showed 
a destructive lesion involving the left 
lateral and posterior aspects of the first 
lumbar body, the entire left pedicle and 
transverse process, and the major portion 
of the lamina on the left side The lesion 
was entirely osteolytic m nature, cortex 
and cancellous bone both being destroy ed 


m the lesion and the line of demarcation 
between the lesion and normal bone was 
very indistinct The intervertebral disks 
above and below the involved body were 
mtact There was no evidence of fracture, 
nor any evidence of an associated soft 
tissue mass (Figs 5 and 6) We felt that 
the findings were unquestionably those of 
primary tumor of bone but could not be 
certain as to its type 

On Oct 28, 1936, the lesion was ex- 
plored by Dr R R Graham who removed 
a portion of the tumor for biopsy Micro- 
scopic examination of the tissue by quick 
section showed it to be a typical benign 
giant-cell tumor (Fig 7) At the time of 
the operation twenty 2-mg radium ele- 
ment needles with filtration of 0 5 mm of 
platinum were embedded by one of us 
(G E R ) in the tumor for a total dose of 
4 ,S00 milligram-hours Films made ten 
weeks later, on Jan IS, 1937, (Fig S), 
showed beginning bone regeneration m the 
vertebral body and lateral to the body m 
the region of the transverse process At 
this time the patient was free of pain A 
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Fig 15 (left) Mrs E M May 31 1934 Hodgkin’s disease of the first second and third lumbar bodies with 
pathological fracture in the third 

Fig 16 ( center ) Mrs J L Jan 30 1930 Neurofibroma of soft tissues producing rounded bone defects m 
the third and fourth lumbar vertebra on the right side The bone defects are clean-cut with sharp de- 
marcation between the area of destruction and normal bone 
Tig 17 (right) Lateral view of patient shown in Figure 16 


structive with no apparent attempt at bone 
repair The age of the patient may be of 
help m differentiating these eases as it is 
unusual to have malignant osteolytic 
tumors m young people, though the ma- 
jority of these cases will require micro- 
scopic examination of tissue to allow of a 
positive diagnosis 

Primary malignant tumors of bone and 
metastatic tumors are, of course, the most 
frequent sources of error m this group 
though rarer lesions occasionally enter into 
the differential diagnosis Hodgkin’s dis- 
ease of bone may rarely involve a single 
vertebral body and present a radiographic 
picture similar to these lytic tumors (Fig 
15) Occasionally pressure from an over- 
lying soft tissue tumor produces a cres- 
centic bone defect with rather indefinite 
outlines which mav be confused with pn- 
man tumor of bone, as m one of our recent 
cases (Fig 16) Here the bone defect was 
due to an encapsulated neurofibroma, 
hing lnnnediateh adjacent to the verte- 
bral bodv 

DISCUSSION 

Hie question of malign ml \anants of 
giant-cell tumor of bone has been vwdeh 
discussed and pathologists are dnidtd in 
opinion in this regard Tlicoreticalh , ma- 


lignant giant-cell tumor might occur in 
either one of two ways first, as a primary 
tumor malignant from its inception, and 
second, as a metaplasia from a simple be- 
nign giant-cell tumor That either of 
these processes occur is refuted by Ges- 
chickter and Copeland (4) , who maintain 
that the cases of so-called giant-cell tumor 
which metastasize are in reality not giant- 
cell tumors at all, but osteogenic sarcomas 
containing numerous tumor giant cells 
With regard to metaplasia of a benign 
giant-cell tumor to an osteogemc sarcoma 
they point out that a benign giant-cell 
tumor recurring after curettage and -with 
super-added infection may present a micro- 
scopic appearance which is indistinguish- 
able from osteogenic sarcoma, yet which is 
still benign and does not metastasize 
Contrary to this is the frequently quoted 
case reported by Ewing and Stone (3), in 
which a typical benign giant-cell tumor re- 
curred after curettage and, following radia- 
tion treatment and infection, underwent 
malignant degeneration and killed the 
patient bi metastasis Cases of malignant 
giant-cell tumor ha\e also been reported 
In Colei (1), Peirce (14), Thurstan Hol- 
land (<), and others, so that, for purposes 
of trcitment, we feel we must bear in 
mind that malignant tumors of this ti pe 
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Fig 14 Miss I S April 20 1934 Evra 
sarcoma of the fifth cervical body with patholog 
fracture and paraplegia Note dose resembla 
between this illustration and Figure 1 Case 1 
this case the diagnosis of Ewing s sarcoma was i 
considered until microscopic examination was do 

fractures tvere present in the lesions in the differential diagnosis 

third and fifth lumbar bodies (Fig 11) Benign giant-cell tumors, when situal 
There was no evidence of disease in either m their usual location in the epiphysis o 
lung The character and multiplicity of long bone and presenting the characters 
the lesions m bone and the absence of lung radiological findings discussed above, 
involvement in a woman of 28 years of age not usually offer much difficulty in du 
presented a nice problem in diagnosis We nosis However, even m long bones a 
felt that the differential diagnosis lay be- particularly in the spine, their x-ray pi ctt 
tween secondary carcinoma and myeloma, ma y be closely simulated by a number 
with the weight of evidence in favor of other lesions of bone Hemangioma of 
carcinoma m spite of the absence of lung vertebral body, while usually producr 
metastasis perpendicular stnations without cortic 

Microscopic examination of tissue re- expansion, may at tunes present globul: 
moved for biopsy led to the pathological loculation, suggesting benign tumor (Fi 
diagnosis of giant-cell tumor (\anthosar- 13 ) We have observed Ewing's sarcon 
coma) (Fig 2) of the fifth cervical body to resemble b 

Comment — This case may be used to mgn giant-cell tumor so closely that tl 
illustrate the discrepancy which is occasion- correct diagnosis was established only t 
ally seen between clinical and radiological microscopic examination of tissues r 
findings on the one hand and the micro- moved at laminectomy, done in the hope < 
scopic findings on the other There will be relieving paraplegia (Fig 14) Even se> 
some who will argue that this case is not ondary carcinoma of the spine may closel 
giant-cell tumor at all, and others will ac- approach the characteristic appearance c 
cept it as representing that group of tumors giant-cell tumor, and if one vertebral bod 
which may be termed “malignant giant- only is involved the differentiation may b 
cell tumors” or “giant-cell sarcomas” \ ery difficult 

Certainly these cases are vastly different Ei en greater difficulty in differentia 
from benign giant-cell tumors clinically diagnosis is presented by those cases uhicl 
and in their radiological findings, and must do not present the usual radiological find 
be considered as a separate group for pur- mgs the so-called lysis type of giant-cell- 
poses of treatment and prognosis tumor m which the lesion is purel\ de- 


Fig 13 Mr C P May 23 1934 Hemangioma 
of the si\th cervical body which closelj simulates 
benign giant-cell tumor 
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CONCLUSIONS 

1 Two types of benign giant-eell tumor 
of the spme are descnbed and some of the 
difficulties of radiological diagnosis m each 
type are discussed 

2 Two microscopically proven cases of 
benign giant-cell tumor of the spme, illus- 
trating these different types of tumor, are 
reported 

3 The value of radiation treatment in 
benign giant-cell tumors of the spme is in- 
dicated 

4 One case of malignant giant-cell 
tumor of the spme is also reported 
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do occur For practical purposes, whether 
they are microscopically malignant giant- 
cell tumors or osteogenic sarcomas is of less 
moment, as the response to treatment and 
the prognosis remain the same In many 
of these questionable cases there are un- 
usual features, in the cluneal history, the 
location of the lesion, or the age of the 
patient, to mark them from the onset as 
unusual 

One cannot discuss the radiological find- 
ings of any group of bone tumors without 
considering also the value and advisability 
of doing biopsies A careful clinical his- 
tory, taken m conjunction with a thorough 
and competent radiological investigation, 
will differentiate benign from malignant 
bone tumors m at least SO per cent of cases 
In certainof the remaining cases thepatholo- 
gists also may have great difficulty m 
deciding this pomt, as a great many of the 
cases in which clinical and radiological 
examinations fail are problem cases, being 
atypical and unusual The taking of 
biopsies in cases of bone tumors has been 
opposed by a number of pathologists, no- 
tably Ewing (2), because of the dangers of 
infection and the feeling that dividing the 
natural barriers, notably periosteum and 
cortical shell, leads to earlier local exten- 
sion and generalized dissemination of the 
disease The danger of infection has been 
definitely lessened by improvement of 
surgical technic in bone cases, but its 
possible occurrence must always remain 
Aspiration biopsy, as evolved by Martin 
and Elbs (11), probably reduces the dangers 
of biopsy, both real and theoretical, to a 
minimum, and this method should prove to 
be very satisfactory in giant-cell tumors in 
which the cortical shell is thin 

In tumors of the spine in which surgical 
excision is impossible, the practical value 
of biopsies is much less as conservative 
methods of treatment must be employed, 
regardless of the type of tumor present 
The treatment of giant-cell tumor of 


amputation was the universal method of 
treatment and unquestionably this fact 
contributed, to a considerable extent, to 
the earlier statistics of cures m cases of bone 
sarcomas Later, local resection of the 
lesion was done and this was followed by 
the operation of curettage Later still, 
in an effort to prevent recurrence follow- 
ing curettage, the canty was swabbed out 
with an escharotic — either zinc sulphate or 
carbolic acid followed by alcohol This 
method has given good results in the ma- 
jority of cases but is not without definite 
drawbacks m the possibility of hemorrhage 
and infection and the certainty of recur- 
rence m a considerable number of cases 
Geschickter and Copeland (4) report 31 
recurrences after a single curettage in a 
senes of 222 cases, or 14 per cent, while 
Rolodny (9) states that recurrence takes 
place in approximately 20 per cent of cases 
following single curettage 

Since Pfahler (13), in 1906, first treated a 
case of benign giant-cell tumor of bone by 
\-ray, radiation therapy has been slowly 
g ainin g ground and has been given great 
impetus by the excellent work of Heren- 
deen (5,6), Pfahler and Parry (13), Pence 
(15), and others The response of these 
tumors is usually slow and is frequently 
preceded by a stage of lysis and apparent 
extension of the disease, to be followed by 
bone regeneration and repair 

While controversy may continue as to 
the relative merits of surgical and radiation 
treatment of benign giant-cell tumors of 
long bones, there can be little question 
that radiation must be the method of 
choice when the disease affects the spme 
Cases 1 and 2, here reported, both show 
clearly the value of radiation therapy m 
this condition, though the patient re- 
ported as Case 1 died before the treatment 
could be followed through to conclusion 
and the patient reported as Case 2 has been 
under treatment for too short an interval to 
allow of anything but a preliminary report 


bone has shown progressive improvement 
with changing conceptions of the pathology 
of fhig lesion For many years, before the 
benign nature of the tumor was realized, 


Her progress so far has been very encourag- 
ing and a good final result is almost cer- 
tain 
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Nevertheless while these facts have been 
available in print from 1922 on, they still 
have not penetrated into the general field 
of practical therapy, and old-fashioned 
methods are still used by the majority of 
radiotherapists To Regaud is due the 
stress laid upon the rate of giving of radia- 
tion both with x-rays and gamma rays and 
he and his co-workers formally estabhshed 
the fact that better results are obtamed 
by prolonging the dose with either type 
of radiation over a considerable period, 
though the exact details for the individual 
patient still escape a definite formulation 
In other words, the treatment must be 
adapted to the individual and no dogmatic 
and general rules are as yet possible 

However, the collection and publication 
of a large amount of c lini cal material is be- 
ginning to show, as Coutard has repeatedly 
said, that rapidly growing tumors should 
be treated somewhat more intensively than 
the slow-growing, presumably dependent 
upon the fact, as pointed out by Bergonit 
and Tnbondeau, that mitotic cells are 
more sensitive than resting cells and m 
slow-growing tumors the period of radia- 
tion must be extended considerably as the 
mitoses are infrequent and few, and the 
tissues of the tumor must be kept nourished, 
so to speak, to preserve all the normal 
structures in order to obtam permanent 
results Too rapid and too intense dosage 
shuts off the blood supply from the tumor 
and qu ckly renders the normal tissues so 
sensitn e to radiation that doses destructive 
for the tumor cells soon become impossible 
From careful studies of the rate of ad- 
ministering radiation made by Coutard 
and b) Holthusen and his collaborators on 
human material, the absolute necessity 
for a low rate of gning of \-rays is now 
generalh acknowledged, though practicall) 
still but little used Thus we see m a re- 
cent number of Radioloc\ the statement 
b\ an experienced clinician that equall} 
good results arc obtainable b} giving x- 
ravs at the rate of 15 or 20 r per minute or 
c\cn higher as arc obtained with a slower 
rate of 1 or 4 r per minute though this was 
demonstrated as untrue bj Regaud and 


Holthusen Eight } ears have elapsed since 
proof of this fact and still it has not pene- 
trated into practical therapy An obvious 
hindrance to practical application is the 
length of time required to make the ex- 
posures and, hence, diminution of the num- 
ber of patients who can be treated 

This statement applies only where an 
attempt is being made to produce a per- 
manent cure, which implies the destruc- 
tion of all living cancer cells In cases m 
which simple palliation is the only result 
that can be expected, the radiation can 
be given more rapidly, provided it is prop- 
erly spaced m time 

Another hmdrance to the use of the 
Coutard method has been the insistence of 
the author on the fact that serious lesions 
of the skin and mucous membranes are 
essential for the production of a cure It 
is still being held by many courts that a 
skm lesion from radiation is an evidence of 
malpractice, a position as antediluvian as 
to assume that the scar of an abdominal 
incision carried the same legal liability 
But the necessity for serious lesions is not 
true m all instances, as cures can often be 
obtamed without them if the administra- 
tion of the radiation is sufficiently slow, 
the spacing properly judged, and the skm 
not hypersensitive For there are patients 
with skins so sensitive that 3,500 r, given 
at a rate of 4 r per minute and only 200 r 
applied daily, will result m such a severe 
injury that the treatment has to be aban- 
doned Howe\er, this situation can be 
obviated provided radiation at higher volt- 
ages is available and the same patient whose 
skm was damaged by a dose of 3,500 r at 
200 kv , is able to receive S,000 r at 4 r 
per minute and 200 r per day w hen the i olt- 
age is S00 kv 

This raises the question of the value of 
the higher \ oltages The reason why ra- 
dium has been considered so much more ef- 
fectne than x-ray has been due to two 
facts that the ai erage 4-gram pack at 10 
cm does not give a rate higher than some 
4 to 5 r per minute on the skm and, sec- 
ondly, that gamma radiation is equn alent 
to a \ oltage of about 2.000,000 With such 



THE TREND IN RADIOTHERAPY OF CANCER 

By FRANCIS CARTER WOOD, M D , New York City 

Director of the Institute of Cancer Research, Columbia University, Director of the Radiothera- 
peutic Department, St Luke s Hospital, Consulting Radiotherapist to the Presbyterian Hospital 


njjpHE biological effects of radium and 
\-rays were discovered by the produc- 
tion of accidental injuries Mane 
Cune’s hands never recovered from their 
damaged condition, the result of contact 
with the radium she was isolating, though 
it was Becquerel’s histone bum that drew 
direct attention to the destructive capaci- 
ties of this agent The lesions from \- 
rays of the early patients and operators are 
well known, but x ray cancer of the opera- 
tor became a thing of the past with the in 
troductioa of the hot cathode \-ray tube, 
the output of which can be controlled at a 
distance Patients may stdl have \-ray 
cancers as a result of treatment, but there 
will be no more martyrs among operators 
The therapeutic value of radiation came 
later The chief advance in the use of 
radium in the early days was the intro- 
duction by Dominici of the principle of 
heavy filtration, but the extraordinary 
time lag which is observed between scien- 
tific discoveries and their practical applica- 
tion prevented for more than ten years an 
intelligent use of the facts pointed out by 
Domimci The development of the use of 
x-rays was likewise hampered for a longer 
period by a lack of application of the avail- 
able experimental knowledge Regaud 
and his co-workers had begun a senes of 
studies on the effects of radiation on cells, 
but the most important contnbution in 
which biological methods were used to 
study the effects of radiation is the mono- 
graph by Kromg and Fnednch, published 
in 191S They earned on an enormous 
senes of very intelligent experiments, but, 
owing to the difficulties m measurement of 
both the radium and x-ray intensity and 
the lack of suitable biological matenal, 
missed a number of important facts For 
example, the}'' found that filtered gamma 


rays were four times more effective than 
an equal amount of x-radiation, but they 
noted the important fact that a far deeper 
skm erythema followed the application of 
a single dose of filtered roentgen rays than 
when one-tenth of the same dose was given 
on ten successive days, thus laying the 
foundation for divided-dose therapy 
This passed more or less unnoticed and the 
tendency was to follow the dictum of Seitz 
and Wintz, and attempt to apply a single 
sterihnng dose to the tumor, which was 
computed at approximately 1 30 per cent of 
an erythema 

The firm basis for the application of this 
principle was laid down by Regaud (m a 
senes of papers from 1906 to 1922), who 
showed that sterilization of the testicle in 
animals was followed by less damage to 
the skm when the treatments were divided 
mto three or four successive applications 
Regaud called attention to the rhythmic 
appearance of mitoses in tissues and pointed 
out that in the testicle a continuous 
feeble dose of radium might cause complete 
stenhzation of a tissue by killing the mi- 
totic cells only This introduced the prin- 
ciple of avoiding damage to the healthy 
tissues but at the same time destroying the 
neoplasm Under Regaud 's direction Cou- 
tard developed a practical technic for the 
treatment of human cancer and laid 
the toundation for the modern effective 
use of radiation 

At the same time Wood, Prime, and 
Packard were beginning their demonstra- 
tion of the independence of the biological 
effect m relation to the war e length of the 
radiation used when applied m a single dose 
to suitable biological matenal This was 
confirmed and amplified by Holthusen and 
his school m regard to the erythema dose on 
the skm 


52 



WOOD THE TREND IN RADIOTHERAPY OF CANCER 


55 


whose susceptibility to the general effects of 
radiation is so great that they will refuse 
treatment Curiously enough, the use of 
from 800 to 1,000 kv \-rays with 10 X 10 
cm portals seems to give less x-ray sick- 
ness in dosages of 200 r than the corre- 
sponding 200 kv radiation Perhaps, as 
Stone has recently shown, this is because 
the scatter with the higher voltages is for- 
ward so that the prism of tissue irradiated 
is less in bulk than at the lower voltages 
where there is still a good deal of scatter out 
of the line of the direct beam All these 
limi ting factors have, up to the present 
time, prevented the effective treatment of 
any type of neoplasm, except of the skin, 
the cervix uteri, and certain oral and upper 
respiratory tract growths For these, ra- 
diation is on an equal or better footmg than 
surgery, as there are now a considerable 
number of five-year cures of carcinoma of 
the cervix by radiation though in an inoper- 
able stage 

The trend of late years has been toward 
electrical engineering improvements in x- 
ray apparatus so that higher voltages are 
now at our disposal at a fairly moderate 
cost and these machines are to a certain 
extent replacing radium, as illustrated by 
the fall in the price of radium But if 
radium were very cheap would it again re- 
turn to its old popularity ? This may seem 
a vain question, but the developments in 
experimental physics in the last year or 
two point to the possibility of the produc- 
tion of vast quantities of radio-active 
material by a relatively simple procedure, 
that of breaking up the atom of various 
substances by impacts with heavy hydro- 
gen atoms The machine which does 
this was invented by Professor Ernest 0 
Lawrence, of the Unnersity of California 
He is now working with energies equivalent 
to about t», 000, 000 volts and has produced 
approximatclv one kilo of radio-active 
sodium It has a half-life of fifteen hours, 
hence is not particular!) useful, though in- 
teresting expenmcntalli as, m theory, it is 
liossiblc to inject it into the bod)' But 
the injection of radio-actrv e material into 


the veins has never proved effective in the 
treatment of cancer nor even of leukemia 
and presumably never will, because cir- 
culation in the resistant types of growth 
which at present cannot be treated with 
x-rays is slow, and most of such injected 
sodium would be exerting its energies m 
destroying the kidneys, liver, and bone 
marrow, and only a small quantity would 
reach the tumor But the production of 
these radio-active elements is a matter 
primarily of energy and so far it has been 
possible to produce small quantities of 
radio-active bismuth and vanadium, which 
have a longer half-life If energies equiva- 
lent to 20,000,000 volts can be produced 
with this machine, there is no theoretical 
reason why the long life radio-active sub- 
stances cannot be made We are, in other 
words, within striking distance of the pro- 
duction of radium by the radiation of 
uranium 

The one difficulty with large quantities 
of radium has always been the question of 
protection, but recent developments m 
pack construction, such as that shown at 
the Fifth International Congress of Radi- 
ology m Chicago, demonstrate that both 
the patient and the operator can be com- 
pletely protected from the radiation during 
the placing of the patient and the radium 
automatically substituted while the opera- 
tor is safely out of reach behind thick lead 
walls 

It may be that in the future there will be 
a swingback to the employment of large 
quantities of these synthetic radio-active 
materials if the skm-radium distance can 
be the same as the skin-focus distance with 
\-rays, so that agam radium wall replace x- 
rays in many fields, especiall) for the 
radiation of internal growths over long 
periods of tune Cyclotrons of great ca- 
pacity will shortly be constructed and the 
attempt to actn ate the elements of higher 
atomic w eight wall no doubt be begun w lth- 
in a year, so that soon it wall be definitely 
hnowai whether this most dramatic adven- 
ture in modem physics offers anything 
practical in the attack on cancer 
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short wave lengths, even though the depth 
dose is much less than with x-ray, extra- 
ordinarily good results have been produced, 
but entirely without any appreciation of 
the scientific basis of this difference, which 
lies wholly m the fact that the back scatter 
from the tissues to the skin with gamma 
radiation is of the order of 5 per cent of the 
impinging dose, and this is also true of S00 
kv x-rays With 200 kv x-rays the back- 
scatter from the tissues to the skin is 45 
per cent of the impinging dose Thus m 
giving 200 r with S00 kv or with radium, 
only some 210 r units reach the skin, while 
with 200 kv a similar dose means approxi- 
mately 290 r units in the s kin 

This is the chief advantage of the use of 
the higher voltages of x-rays and at 800 to 
1,000 kv the clinical results are apparently 
perfectly equivalent to those of radium 
There is the additional advantage that, 
owing to the approximately parallel beam 
obtained by the use of a long skin-focus 
distance of from 100 to 150 cm , such as is 
possible with the higher voltages of x-rays, 
the depth dose at 10 cm with moderate 
portals may be 50 or 60 per cent of the im- 
pinging radiation, whereas with the radium 
pack it is not more than 25 per cent of the 
impinging dose measured in air 

In cases in which many portals can be 
used these facts are not so vital for effective 
therapy because under these circumstances 
no excessive skin dose has to be given over 
any individual portal, but when the portals 
are limited, as m the treatment of cancer 
of the upper respiratory and oral tracts, 
the advantage is so considerable that it 
may determine the possibility of a cure 
which may not exist at the lower voltage 
radiations Nevertheless the author has, 
by a careful study of the patient's condition, 
been able to cure a carcinoma of the larynx 
with 150 kv radiation by proper extension 
of the time of radiation and the use of 
small quantities, not over 3 to 4 r per 
minute, and a total of from 150 to 200 r per 
day The reason for this is, of course, 
that the amount of penetration required is 
small in this site 

The sole advantage that radium pos- 


sesses at present over the higher voltage x- 
rays hes m the possibility of the insertion 
of highly filtered radiation into the sub- 
stance of the tumor at the same tune that 
heavy x-ray radiation may be applied 
through the skin This condition does not 
exist in connection with a carcinoma of the 
larynx, hence the tendency to abandon 
radium for its treatment Apparently for 
this particular form of neoplasm x-rays will 
soon supplant surgical operation and will in 
many cases not only cine the patient but 
leave him m such shape that his ability to 
talk is not compromised However, even 
m such a situation it is dangerous to gener- 
alize, and if the growth has already de- 
stroyed a considerable part of the vocal 
cord, complete restoration of the voice is 
obviously impossible 
This brings up the question of the limita- 
tions of radiocurabihty, which has recently 
been discussed in an excellent article by 
Lenz In it he points out that notwith- 
standing all that has been learned m late 
years concerning the way in which radia- 
tion should be applied there are many 
conditions which interfere with effective 
treatment Thus while it is possible to 
cure a carcinoma of the skin with ease, to 
the same type of tumor in the esophagus it 
is practically impossible to deliver an ade- 
quate dose, and even if effective radiation 
has been applied, the accident of perfora- 
tion into the mediastinum — with the re- 
sulting infection — may cost the patient his 
life, although the radiation has destroyed 
the tumor The existence of syphilis 
renders it almost impossible to apply a 
satisfactory amount of radiation to the 
tongue without causing extensive slough- 
ing In other words, the vessels which are 
damaged by the syphilis are also damaged 
by the x-ray or radium and the resulting 
blood supply may be quite insufficient 
Also, bone necrosis is not infrequent m the 
jaw if heavy dosage is given, especially m 
those who have infected tooth-roots The 
easy induction of pulmonary fibrosis m ad- 
dition to the high radioresistance of lung 
cancer prevents any effectn e therapy in 
this region Agam, there are patients 
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URING recent years the tendency 
among therapeutic radiologists has 
been to emphasize penetration This 
tendency has now reached such proportions 
that other important factors often receive 
little or no attention Almost everywhere 
there has been an increasing demand for 
more and more penetrating rays, and satis- 
faction of this demand has been sought m 
higher and higher potentials In many 
parts of the country apparatus designed to 
generate roentgen rays at potentials from 
600,000 to 1,000,000 volts, or even higher, 
has been installed and is being used to treat 
a variety of tumors In a few institutions 
apparatus of this kind has been in use for 
five or more years, but in most places the 
installation of such equipment has been 
more recent 

Several factors have stimulated this de- 
sire for more penetrating rays For many 
years radiologists had observed that while 
some malignant neoplasms, notably the 
epitheliomas of the skin, could be cured or 
greatly influenced by exposure to strong 
doses of rays generated at moderate or even 
at relatively low potentials (140 kilovolts 
or c\ cn 100 kilovolts), tumors derived from 
epithelial or connective tissue cells and situ- 
ated in the depths of the pelvis, abdomen, 
or thorax, or in other regions, were influ- 
enced much less or not at all by the same 
doses or even by still larger doses of rays 
No doubt, an important reason for this dif- 
ference was that, with roentgen ravs gener- 
ated at potentials below 150 kilovolts, a 
considerable proportion of the beam of rays 
was made up of comparatively long ware 
lengths, and these were absorbed largely by 
the lay ers of tissue at or near the surface of 
the bod\ The beam necessarily contained 
a certain proportion of ray s of shorter w a\ c 
length, but the proportion of such rays was 
relatively small — too small to ha\c a pro- 
nounced or lasting effect on deep and resis- 


tant tumors With a beam of rays gener- 
ated at 140 kilovolts and filtered through 
4 mm of aluminium, and with the target of 
the tube at a distance of 12 mches (30 5 
cm ) from the skin, the proportion of the 
surface dose reaching a depth of 10 cm was 
only about 18 or 20 per cent Ey'en with a 
beam of rays generated at 200 kv and fil- 
tered through 1 mm of copper, the pro- 
portion of the surface dose reaching a depth 
of 10 cm does not exceed 35 per cent 
Nevertheless, even this moderate difference 
yielded noticeably superior results m the 
treatment of certam kinds of tumors deep 
beneath the surface of the body 

A second reason for the trend toward 
higher potentials has been the desire to 
avoid the deleterious changes in the skm 
often observed after strong doses of roentgen 
rays of relatively long average yvave length 
There is no doubt that, m this respect, the 
shorter the average yvave length of the 
beam of rays the smaller is the effect on the 
skm and subcutaneous tissues because these 
tissues absorb a comparatively' smaller pro- 
portion of the surface dose Hence, larger 
surface and depth doses can be given yvith 
less likelihood of injury to the skm 

A third reason relates to the so-called 
selective action of roentgen rays of short 
yvave length This doctrine, formulated 
and promulgated by Regaud, yvas based on 
the point already mentioned that, when a 
beam of ray's is directed to any' part of the 
body', the shorter the effectiv e yvave length 
of the beam the smaller the proportion ab- 
sorbed by r the skm and subcutaneous tis- 
sues Hence, the cells of the deeper tissues 
recene a correspondingly larger dose and 
are influenced that much more, or the same 
effect on deep tissues can be produced with 
a smaller dose — a quantitativ e dose insuf- 
ficient to cause an inflammatory' reaction in 
the skm Honey er, to ascribe to the ray's 
the power of selectn c effect on cells is mis- 
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know little about radiotherapy and justify 
their deficiency by minimizing its impor- 
tance When they are called upon to treat 
a patient, some are not honest enough 
to a dmi t their deficiency or lack of interest 
They proceed to treat the patient, but the 
treatment often is inferior, and the results 
are what might be expected under the cir- 
cumstances 

During the last fifteen or twenty years, 
however, the rapid increase in our knowl- 
edge of the action of roentgen rays and ra- 
dium on different kin ds of living tissue has 
attracted more and more attention, and it 
has caused some of the older and many of 
the younger radiologists to realize that a 
medical field of considerable scope is m the 
m akin g Unfortunately, many have ven- 
tured into this field with insufficient tech- 
nical preparation, or even with an inade- 
quate background of anatomy, physiology, 
and pathology 

Working as so many do m quarters more 
or less remote from those devoted to inter- 
nal medicine or surgery, and sometimes 
even at a distance, too many radiologists 
have unconsciously suffered varying de- 
grees of professional isolation and have lost 
contact with clinical medicine— sometimes 
to such an extent that they are no longer 
capable of examining patients Especially 
in the field of malignant tumors is this a 
great misfortune The radiologist should 
know at least as much about malignant 
neoplasms as his medical and surgical con- 
freres, and the more pathology he knows 
the better Because he has to deal largely 
with referred cases, and because many pa- 
tients come to him with some sort of diag- 
nosis already made, it is all the more im- 
portant that lus knowledge should enable 
hnn to confirm the diagnosis, or to modify 
it more or less by an independent examina- 
tion Although this may seem superfluous, 
it is not rare for clinicians or surgeons to 
oierlook features of a malignant process 
that ma\ alter the prognosis and treatment 
considerablv 

'It lias often been mv experience to see 
patients v ho v ere suffering from malignant 
conditions which were eminent!} amenable 


to radiotherapy and who, because of im- 
proper or inadequate irradiation, had been 
robbed of the possibility of cure or improve- 
ment which might, and in some cases surely 
would, have followed more thorough treat- 
ment Even when the chance of cure is 
shght, why throw it away? On the con- 
trary, it is when the chance of cure is small- 
est that the radiologist should make the 
greatest effort But even when the utmost 
which may be expected is a variable degree 
of improvement, the radiologist should 
strive to obtain maximum improvement m 
the least possible time It is pitiful to see 
patients who, because of bungled treatment 
have been allowed to suffer for months or 
years from pain or other distressing symp- 
toms which might have been reheved m a 
short time Fortunately, the responsibil- 
ity does not always rest on the radiologist , 
it frequently rests on the attending physi- 
cian or surgeon who, not knowing that the 
symptoms might be reheved by radiother- 
apy, has not sought the co-operation of the 
radiologist until the patient’s condition has 
become desperate 

This brings me to the mam subject of this 
paper When, at professional meetings, or 
m private conversations among radiologists 
the discussion turns to the treatment of a 
given condition, one of the most common 
questions asked is “what dose do you 
give?” meaning thereby “what quantity of 
roentgen rays do you give?” The fre- 
quency wath which this question is asked 
shows that, in the mmd of the average 
radiologist, the quantitative dose of rays 
is the most important factor m the treat- 
ment Moreover, the comparative infre- 
quency with which information on other 
factors is sought indicates that the quan- 
tity of rajs is the all-important factor 
The quality of the raj s as it affects relative 
absorption at different levels beneath the 
surface is commonly passed o\ er as of little 
consequence Another factor which fre- 
quently reccn cs insufficient consideration, 
and sometimes none at all, is the method 
or scheme of irradiation And j et this fac- 
tor is as important, and sometimes more 
important, than the quantitative dose of 



58 


RADIOLOGY 


leading It is not the rays that select 
certain lands of cells on which to exert then- 
action The only discrimination exercised 
by the rays is that of variation m penetrat- 
ing power according to wave length The 
word “selection” implies a conscious or 
active property As a matter of fact, the 
only selection that enters mto the action of 
roentgen rays on cells is the great variation 
in susceptibility of different species of cells 
Any selective property, therefore, belongs 
to the cells themselves, but this is a purely 
passive and not an active property or 
quality 

As the trend toward higher and higher 
potentials has developed, the emphasis on 
penetration has become so great that other 
important factors are overlooked entirely or 
do not receive the degree of attention which 
they deserve I refer particularly to the 
factor of absorption and to another factor 
which will be mentioned presently 

In this country the large amount of pub- 
licity given to technical and scientific de- 
velopments in general, and to high voltage 
generators of roentgen rays in particular, 
has misled non-specialized physicians and 
the public mto believing that the secret of 
curing cancer lies in the use of rays gener- 
ated at higher and higher potentials, and 
that the higher the voltage at which an "x- 
ray machine” is capable of operating, the 
better must be the results In fact, this 
public impression has become so wide- 
spread that patients often ask the radiolo- 
gist what is the strength of his machine 
Sometimes this impression has arisen from 
the unwise statement of a radiologic com- 
petitor that “Dr — ’s machine is not strong 
enough ” Of course, few patients know 
anything about the subject, except what 
they may have read in news items or health 
columns of newspapers or m magazme 
articles Owmg to the great industrial de- 
velopment in this country and to a general 
glorification of science, the average per- 
son, whether physician or layman, has be- 
come a worshipper of power The size of 
the country, the tremendous scale of com- 
mercial or financial transactions, of indus- 
trial operations, of engineering under- 


takings, and even the fantastic cost of 
government, have caused the average 
American to lose his sense of proportion 
Unconsciously, size and power have come 
to outweigh everything else in the public 
mind 

To the radiologist, apparatus designed to 
generate roentgen rays is a tool which en- 
ables him to produce certain therapeutic 
effects To be sure, the quality of that 
tool is an important factor m the results 
which he may be able to obtain, but the 
power of the apparatus m terms of voltage 
is only one of several qualities which it 
must possess if the radiologist is to perform 
high-grade work A still more important 
factor m the quality of the radiologist’s 
work has nothing to do with the power of 
his apparatus, or mdeed with the apparatus 
at all This factor is the training and skill 
of the radiologist himself While high- 
grade tools are important, the quality of 
any kind of work depends more on the skill 
of the worker than on the quahty of his 
tools If the same tools were given to ten 
different carpenters, one, who through 
special aptitude, training and experience 
has developed exceptional skill, can turn 
out work far superior to that produced by 
the other nine The same is true of radi- 
ologists 

The average quahty of radiotherapy as 
it is earned on throughout the country is 
not as high as it might be, and sometimes 
it is distinctly low The quahty of the 
work done by some therapeutic radiologists 
is mediocre for a number of reasons Un- 
til recent years the emphasis m radiology 
has been on diagnosis, and many radiolo- 
gists have given most or all of their time and 
attention to roentgen diagnosis The thera- 
peutic aspects of radiology either have 
been neglected altogether or have received 
little attention Owmg to the apparently 
limited field of radiology during the early 
years of its development, many of the pio- 
neers had no time for treatment, they were 
too busy making a reputation in the diag- 
nostic field, and then pupils usually fol- 
lowed their example As a consequence, 
many roentgenologists in practice to-day 
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common center The beam of rays should 
be directed so that the central axis of the 
beam will be perpendicular to the center of 
each of the four fields The posterior as- 
pect of the abdomen should be divided into 
four corresponding fields When, as m 
lymphoblastoma, the aim should be to con- 
centrate the rays on the nodes on each side 
of the aorta and vena cava and along the 
spme, the several beams should be directed 
more sharply mward, so that the beams 
from the two sides converge from front and 
back on the structures along the spme and 
immediately m front of it 

When the patient is suffering from meta- 
stasis to the para-aortic nodes, secondary 
to carcinoma of the testis, bladder, pros- 
tate gland, uterus, ovary, or rectum, the 
same arrangement should be employed, but 
the dose per field, and hence the total dose, 
should be increased as much as possible 
This can be done to best advantage by 
fractional irradiation, with small daily 
doses continued for from 30 to 50 days 
When the therapeutic problem consists 
m delivering to a malignant tumor involv- 
ing the upper end of the humerus a large 
total dose of rays, and at the same time to 
provide for uniform irradiation, the region 
of the shoulder can be divided mto four or 
six fields, the dividing lme between the upper 
and lower fields passmg transversely or ob- 
liquely through the center of the growth as 
determined from roentgenograms In this 
\\ ay the dose per field need not be extreme , 


and yet, if the several beams of rays are 
made to converge accurately from above 
and below and from the anterior, posterior, 
and superior aspects of the shoulder, the 
total dose delivered to the neoplasm will be 
greater and the resulting regression will be 
more rapid than if a much larger surface 
dose of rays is given through only two 
fields 

The same principle apphes to tumors in 
the shaft of the humerus and m the bones 
of the lower extremity, pelvis and spme 
On the whole, the method of irradiation or 
anatomic arrangement of the treatment is 
more important than the quantity of rays 
given to any one field In fact, it is to ig- 
norance or neglect of this principle, or to 
carelessness in applymg it, that the medi- 
ocrity of much present-day radiotherapy'- is 
due Not infrequently, when the anatomic 
arrangement or method of irradiation is well 
planned, treatment of relatively superfi- 
cial lesions with rays generated at 200 kilo- 
volts proves less effective than treatment 
with rays of longer wave length 

There is no doubt that the more atten- 
tion is given to the anatomic plan of treat- 
ment with relation to the lesions present, 
the better the results which may be ex- 
pected I am thoroughly convinced that 
this factor m radiotherapy' is as important 
as the quantitative dose, tins, however, 
may' be arranged with reference to the time 
factor 
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rays to which the tumor may be ex- 
posed 

By method or scheme of irradiation is 
meant the arrangement of the treatment 
from the standpomt of the lesion or lesions 
toward which the treatment is directed — 
in other words, the number of fields of irra- 
diation or beams of rays, and the direction 
of the several beams with reference to the 
anatomic situation and extent of the patho- 
logic process For example, when the 
patient has a malignant neoplasm in the 
mediastinum, a common practice is to ar- 
range the treatment through an anterior 
and a posterior field, or only through a 
single anterior field Even when the malig- 

nant process has a considerable degree of 
radiosensitiveness, the usual result under 
these circumstances is only slight and tran- 
sient improvement, or none at all This 
method of irradiation is selected because it 
is thought to represent the method whereby 
the best possible results can be obtained 
And yet this is far from true Instead of 
only one anterior field, or instead of an an- 
terior and a corresponding posterior field, 
more uniform irradiation of an mtrathor- 
aac, and especially a mediastinal, tumor 
can be obtained by arranging the treatment 
through two anterior and two posterior 
fields, with the four beams of rays converg- 
ing as accurately as possible on the medi- 
astinal region m which the growth is situ- 
ated When the neoplasm is clearly uni- 
lateral, such as is the case with an endothe- 
lioma of bone arising from a nb, from three 
to six beams of rays can be directed on it 
from the anterior, lateral, and posterior as- 
pects of the corresponding half of the tho- 
rax Of course, the larger the number of 
fields of irradiation, the more care is neces- 
sary to direct the several beams accurately 
and to arrange the quantitative dose per 
field and the total dose so as not to cause 
irreparable injury to adjacent normal struc- 
tures The reason for three large instead 
of six smaller fields in some cases is that, 
when the tumor is comparatively small, 
large beams of rays are more certain to in- 
clude the malignant process m its entirety 
With small fields, accurate direction of the 


beams becomes more difficult The larger 
the neoplasms, the greater the number of 
fields through which the treatment can be 
given with greatest effectiveness 

It matters not whether the treatment is 
given within a few days (from three to 
twelve) or whether a smaller fraction of 
dosage is given daily or twice a day for a 
long time (from 15 to 60 days) , the impor- 
tance of the method of irradiation (ana- 
tomic arrangement) is just as great in the 
one case as in the other 
Another patient may be referred with a 
clear diagnosis of actinomycosis of the ab- 
dominal structures, of tuberculous perito- 
nitis, or of lymphoblastoma affecting the 
retroperitoneal nodes In such cases the se- 
cret of therapeutic success does not he in the 
largest possible total dose of rays On the 
contrary, too large a total dose would tend 
to defeat the purpose of the treatment The 
mam requirement is uniform exposure of 
the abdominal structures or of the abdomi- 
nal nodes to a moderate quantity of rays 
or at least to a sub-erythema dose In the 
first two of the three conditions mentioned 
the quantitative surface dose per field 
should not exceed 75 per cent of the toler- 
ance dose Doses larger than this may 
cause enough reactive inflammation to in- 
crease the activity of the disease In treat- 
ing lymphoblastoma, also, the quantitative 
dose should not be sufficient to induce ery- 
thema of the overlying skin but should be 
higher than m the case of the two other dis- 
eases (85-90 per cent) To employ too 
large a dose is to risk producing, in the con- 
nective tissue of the hyperplastic lymph 
nodes, an inflammatory reaction which 
would cause the nodes to become less sensi- 
tive to irradiation in the future The in- 
creased resistance to irradiation observed 
by some radiologists is largely due to exces- 
sive dosage 

In order to irradiate the abdominal struc- 
tures as uniformly as possible, the best 
method is to dix ide the anterior half of this 
part of the trunk, from the lex el of the xi- 
phoid cartilage to the pubic region and from 
one mid-axillary line to the other, into four 
fields of equal size, with the nax el as the 
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buds is more directly related to the mito- 
genetic effect than an increase in volume 
The sources of radiation or the “senders” 
which we investigated may be divided into 
three categories biological, chemical, and 
physical The biological materials in- 
cluded active-growing suspensions of yeast 
or bacteria, omon roots and pulp, blood, 
freshly incised rat carcinomas without 
necrosis, and tumors removed at operation 
and suspected of being malignant Three 
chemical sources were used the peptic 
digestion of fibnn, the reaction between 
potassium permanganate and hydrogen 
peroxide, and the oxidation of tissue ex- 
tracts or of yeast suspensions These two 
classes of “senders” were tested with both 
the yeast detector and the photo-electric 
counter tube 

In order to determine the effect on yeast 
cultures of artificial ultra-violet light from 
controllable sources, we used a water- 
cooled Kromayer quartz lamp and also a 
Westinghouse ultra-violet lamp with Slack 
window Studies were made with the 
total radiation, with monochromatic radia- 
tion, and with radiation interrupted by a 
revolving disk In addition, we employed 
crystalline sodium chloride which had pre- 
viously been exposed to roentgen rays (3) 
This salt, when irradiated, will subse- 
quently give off weak ultra-violet radia- 
tion with an emission maximum at 2,450 
A , m the presence of visible light The 
intensity of this radiation, which can easily 
be detected with the photo-electric Geiger- 
Muller counter, can be made to approach 
the Ion intensities claimed for the mito- 
genetic radiation Cultures of yeast were 
exposed to the ultra-violet emission from 
irradiated salt crystals 
The results of our investigations with 
both plij sical and biological detector 
methods maj be stated briefly The 
counts obtained with the photo electric 
counter exposed to biological or chemical 
materials as previously described did not 
fall outside the limits of fluctuation in 
the control of background counts In 
the experiments with x east, an apparent 
increase in grow tli rate was noted occasion- 
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ally but, for large series of observations, 
fell w thin the range of variation in the 
control cultures All in all, our experi- 
ments thus far failed to confirm the ob- 
servations concerning the existence of 
mitogenetic radiation as reported by Gur- 
witsch and his co-workers 

part n — (hans barth) 

After publication of the investigations of 
Rajewsky (4) and Frank and Rodionow (5) 
on the detection of mitogenetic radiation 
with physical light counters, I repeated 
then experiments at the Physical Institute 
of the Umversity of Munich, using an ap- 
paratus which was essentially the same as 
that employed by Frank and Rodionow 
At first I used as “senders” the chemical 
reaction between ferrosulphate and po- 
tassium bichromate and also several al- 
bumin reactions such as Gurwitsch had 
suggested After a few preliminary ex- 
periments on the construction of suf- 
ficiently sensitive counter tubes, I was 
able to report (6, 7) definite and re- 
producible effects of various “senders” 
upon the counters Control experiments 
showed that the effects were produced by 
ultra-violet light and not by any other in- 
fluence upon the measuring apparatus 
It was of interest at that stage to con- 
tinue these experiments in closer co-opera- 
tion with a biologist This was made 
possible by the land invitation of A Gur- 
witsch to work m his laboratory in Lenin- 
grad Then the experiments uere ex- 
tended to include three other possible 
sources of radiation, namely, carcinoma 
m Ringer glucose, aluminum dissolved in 
hydrochloric acid, and glucose as a secon- 
dary radiator 

The detailed results of these experiments 
have been reported (S), therefore, only a 
short r6sum6 will be gnen now All of 
the “senders” were tested in a large senes 
of expenments and nere found to produce 
definite and positixe effects which lax out- 
side the statistical error The cathodes 
used m the counters w ere made of alumi- 
num, copper, or iodine compounds of 
copper and silx er 
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PART I — (otto GLASSER) 

I EXPERIMENTS on mitogenetic or 

T, Gurwitsch radiation have been con- 
ducted in the Department of Bio- 
physics of the Cleveland Clime Foundation 
for the past seven years A study of the 
whole problem of this type of radiation and 
a discussion of some of our results were 
published recently (1,2) Our observations 
did not confirm those reported by Gur- 
witsch and his co-workers Fortunately, 
Hans Barth, who has obtained positive re- 
sults m direct collaboration with Gur- 
witsch, is now continuing his studies on the 
mitogenetic radiation in our laboratory and 
will present his observations in the second 
part of this paper 

The chief problem concerning mitoge- 
netic radiation primarily consists m discov- 
ering or devising reliable methods for de- 
tecting its presence We have worked 
with both physical and biological detectors 
Naturally, it is desirable to utilize physical 
methods and we, therefore, first employed 
a photographic method, then the photo- 
electric Geiger Muller counter tube We 
soon abandoned the photographic method 
as being unreliable Our Geiger counter 
tube method has been described in a pre- 
vious communication (1) In bnef, it 
consists of a cylindrical tube connected 
through a multi-stage vacuum tube am- 
plifier to a magnetic counter, a loud speaker, 
and a ticker tape recorder The plate 
materials were selected for sensitivity to 
short ultra-violet radiation and have in- 
cluded Cd, Zn, Sn, Au, Ni, and Pt The 
"senders,” which are supposed to emit 
mitogenetic radiation, were placed over the 
quartz window of the counter tube in 
quartz vessels Control counts were made 
by interposing a glass window during alter- 

1 Rend at the Fifth International Congress of Radi- 
ologj Chicago Sept 13-1“ 1P37 


nate periods, all other conditions remain- 
ing the same 

Smce biological detectors have been em- 
ployed by many investigators of mitoge- 
netic radiation, we also conducted experi- 
ments with yeast as a biologic detector at 
the same time that we were employing the 
photo-electnc counter tube At first we 
used cultures of Saccliaromyces cerevisix 
and 5 elltpsoideusm Sabouraud, Williams’, 
and beer-wort media Day-old cultures of 
yeast m quartz and glass test tubes were ex- 
posed to various "senders ” After incuba- 
tion overnight at 2S° C , the volume of 
yeast was determined by centrifugation m 
mycetocnt tubes Counts made with a 
hemacytometer supplemented the volume 
determination Various cell concentra- 
tions were employed for exposure m an ef- 
fort to determine the optimum stage of cul- 
ture development 

About two years ago, we revised our 
yeast method following the receipt of two 
strains of yeast from the laboratories of 
Gurwitsch, m Leningrad Cultures of the 
yeast were prepared on beer-wort-agar 
or in liquid beer-wort m strict conformity 
with the procedures Gurwitsch outlined 
Determinations on liquid cultures were 
made by centrifugation five or six hours 
after exposure The agar beer-wort cul- 
tures were homogeneous at the tune of ex- 
posure and could be detected only micro- 
scopically After a period of incubation 
not exceeding two hours, the yeast was 
gently r em oved with a loop, fixed on a 
glass slide, and stained with methylene 
blue The percentage of small buds was 
then counted m groups of one thousand 
unselected cells 

In the expenrrients with yeast, we found 
the mycetocnt centrifugation method less 
subject to personal error than the bud- 
counting method Howeier, the Russian 
workers emphasize that an increase in 
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made with each counter, using the reaction 
between ferrosulphate and potassium bi- 
chromate, according to Braunstein and 
Pototzky The sensitivities of those coun- 
ters which showed definite effects with the 


tect those radiations of wave lengths up 
to 2,450 A , which have been observed by 
various biologists This probably explains 
many difficulties which have been encoun- 
tered in previous intensity measurements 



chemical reaction (as shown m the un- 
broken lines m the figure) he considerably 
above the counters (indicated by broken 
lines), showing none or only doubtful ef- 
fects with the chemical reactions 

Furthermore, it can be seen that, at 
about 2,100 A , the sensitivities of our good 
counters are almost identical For longer 
va\e lengths, however the differences 
'ar> to such an extent that the) also would 
lme appeared elearl) in the experiments 
with the chemical reactions had such longer 
wa\e lengths been present Since all ef- 
fects we obtained with the chemical re- 
action are between 20 and 30 per cent, we 
must conclude that above 2,200 X, our 


which were made on the supposition that 
the counters were sensitive up to 2,500 A 

I also made preliminary attempts to 
measure these intensities m absolute units 
Without discussing the details of the 
technic used, I should like to present the 
results (Fig 2) We measured agam a 
“mitogenetically sensitive” and an in- 
sensitive counter and the same variation 
in sensitivity appeared agam in measure- 
ments with an artificial source of radiation 
It is about tenfold 

The results of the experiments with the 
chemical reaction together with the sen- 
sitivities for 2,100 A arc shown m Table I 
The sensible counter registered 0 5 count 
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Similarly, large senes of control ex- 
penments were earned out, such as inter- 
posing quartz and glass between the radia- 
tor and the counter, testing with one or the 
other component of the chem ical reaction 


the decrease of the hght sensitivity of the 
counter, there was also a decrease in its 
indication of the mitogenetic effect Clean 
aluminum or copper cathodes oxidize in 
air , therefore, they could be used for only 



Fig 1 Relative sensitivities of ten counter tubes for various wave lengths 


only, or by replacing the chemical solu- 
tions by water Exceptionally large varia- 
tions were made in the experiments with 
glucose, and here the effects of the primary 
radiation sources could be shown even at 
large distances The results of these con- 
trol experiments also showed that the ob- 
served effects must have been due only to 
ultra-violet hght and not to any other ef- 
fects upon the measuring apparatus such 
as static electrical charges or vapors from 
the preparations used 

In addition to these experiments an 
attempt was made to obtain further infor- 
mation concerning the photo-electric prop- 
erties of our counters The results have 
not been published and will be discussed in 
brief at this time In our first experiments 
we had observed that, m accordance with 


a few hours when the counters contained 
air but, when the counters were filled with 
hydrogen or argon, they could be used for 
as long as two weeks 

In order to make satisfactory com- 
parisons of the sensitivity of our counters 
toward mitogenetic as well as artificial 
sources of radiation, we constructed a 
special apparatus consisting of a quartz 
double monochrometer and a small but 
extremely constant cadmium spark A 
large senes of comparative expenments 
was earned out last year by Phihppow (9) 
Figure 1 shows a senes of his measurements 
on ten counters of identical construction 
with copper or aluminum cathodes The 
ordinates represent relative sensitivities 
for the wave lengths 2,144, 2,195, 2,265, 
2,313 A In addition, an expenment was 
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must show whether this is correct or 
whether other unknown factors play an 
important r6le 

CONCLUSIONS 

Since numerous investigators have ar- 
rived at contradictory results concerning 
the existence of the mitogenetic radiation, 
we suggest that a thorough study of both 
the measuring methods and the character 
of the radiation sources be earned out by 
direct collaboration of vanous laboratones 
We are at present attempting to make a 
direct companson of measunng methods 
based on the work presented above and we 
hope to arrive m this manner at some defi- 
nite conclusion in regard to the problem 
of mitogenetic radiation 

The authors wish to express their appre- 
ciaton to Professor A Gurwitsch, of Lenin- 
grad, for his continued mterest in these in- 
vestigations, and to Miss Margaret Schott, 


and Mr I E Beasley, who have earned 
out a great many of the experiments 


REFERENCES 

(1) Glasser, O The DetecUon of Mitogenetic 
Radiation Atti del I Congr Internat di Elettro- 
Radio-Biologia. Venezia, September 1934 

(2) Glasser O , and Schott, M Mitogenetic 
Radiation, Chapt 29 The Phenomena of Life, George 
Crile, Norton, New York, 1936 

(3) Glasser, O , and Beasley I E The Release 
of Ultra-violet Radiation from Roentgenized Sub- 
stances by Visible Light Am Jour Roentgenol and 
Rad Ther September, 1936 36, 381-383 

(4) Rajewsky, B Zur Frage des Nachweises der 
Gurwitschstrahlung Zehn Jahre Forschung auf dem 
phjsik-med Grenzgebiet Thieme Leipzig, 1930 
(p 244) 

(5) Frank, G , and Rodionov , S Physihalisehe 
Untersuchungen mitogenetischer Strahlung der Mus 
heln und einiger Oxydationsmodelle Bioehem 
Ztschr 1932,249,323-343 

(6) Gerlach W Physikalisches zum Problem der 
mitogenetischen Strahlung Sitzungsber der Gesell- 
schaft f Morphologie und Physiologie, Munchen 1933 
42, 1 

(7) Barth H Versuche zum physikalischen Nnch- 
weis von mitogeneUscher Strahlung Archiv des Sci- 
ences Biologiques Med E\p , Leningrad, 1934 35, 29 

(8) Idem Physihalisehe Versuche zum Problem 
der mitogenetischen Strahlung Bioehem Ztschr , 
1936, 285, 311-339 

(9) Philippow Zur Frage der Messung von mito- 
genetischer Strahlung mit dem photoelektnsclien 
Zahler Dissertation Leningrad, 1937 



66 


RADIOLOGY 


ference compared to the zero reading of the 
second counter lies outside the error A 
threefold variation of the control experi- 
ments always led to exactly the same re- 
sults 


The problem of intensity still seems to 
present certain difficulties m regard to the 
explanation of our experiments For in- 
stance, the intensity measured for the 
mitogenetic radiators was found to be at 


table I 

Sensitivity to tfje cfjemical reaction K*G&+FeS0, and to ultraviolet ligjjt 
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M9 
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The sensitivity of the good counter 
amounts to about 10 4 quanta per electron 
at 2,100 A This corresponds to a radiation 
energy for the reaction of about 10 3 quanta 
per square centimeter and second, if we 
assume that only light near this wave 
length has acted upon the counter 

It was thus shown that the mitogenetic 
radiators affect only those counters which 
have the highest ultra-violet sensitivity 
obtainable Our experiments with mito- 
genetic radiation sources gave a complete 
confirmation of the results which Gur- 
witsch and his collaborators obtained m 
similar experments with biologic detectors 
In our experiments, the influence of glass 
and quartz was identical with that ob- 
tained with ultra-violet light 


the lower limit of the intensity needed to 
explain many biological results On the 
other hand, the physical experiments 
which produced negative results show that 
the intensity of the radiation probably 
cannot be very much greater, otherwise the 
proof of its existence would not be par- 
ticularly difficult Yet, according to the 
results obtained so far with such radiators, 
one must expect that intensities of different 
radiation sources vary widely among them- 
selves 

One can easily assume that this dis- 
crepancy is only an apparent one and that 
its causes can be explained by the almost 
complete lack of quantitative measure- 
ments and of sufficiently accurate calibra- 
tions of counters Further experiments 





Tig 3 (n bore) Normal mandibular joint A Cond>le dunng the open position of the jaw 
I ig 1 (below) Normal mandibular joint A, Condjle at rest in the closed position of the jaw, B, The 

glenoid fossa C, Meniscus D Articular tubercle, JS, Tympanic plate, F External auditor} meatus 


effects are noted, irritation of sensory not long remain mild The patient seeks 
nen cs within the capsule produces trismus relief for supposed disease of the e> es and 
of the jaw muscles, and une\ cn pressure is sinuses, and when burning of the tongue is 
exerted upon the meniscus and other jaw established, li\ es m constant dread of can- 
structures cer of the tongue (3) In a large percent- 

Thc aunculo-temporal ncnc passmg m- age of burning tongue cases, inhibition of 
tmnte to the joint is subjected to pressure, saliva occurs as a result of some complex 
reflex neuralgias appear in other branches effect of the combined irritation of the 
of the fifth none and burning pain is re- chorda tympani and aunculo-temporal 
ferred deeph ibout the ear, to the \ ertex, nerv es, both being watlnn range of the aber- 
about the ex e, and along the border of the rant cond> le S\ mptoms of catarrhal deaf- 
tongue throughout the area supplied In ness are found m wadclx overdosed, eden- 
thc lingual m r\e (2) rhe^c symptoms do tulous cases, the effect of wrinkling and 


X-RAY STUDY IN RELATION TO THE MANDIBULAR 
JOINT SYNDROME 1 

By EDWIN C ERNST, M D , and JAMES B COSTEN, M D , Si Louis , Missouri 

From the Departments of Radiology of the Barnard Free Skm and Cancer and DePaul 
Hospitals, and the Department of Otolaryngology, Washington University School of Medicine 


HE object of this presentation is to 
correlate the roentgenological find- 
ings of temporo-mandibular joint 
pathology other than acute infections, 
fractures, dislocations, specific diseases, 
malignant lesions, or acute trauma changes 


glenoid fossa vanes widely with the in- 
dividual However, m the normal joint, 
with the condyle at rest m the closed posi- 
tion of the jaw, the space between its sur- 
face and the tympanic plate or the gle- 
noid fossa, is uniform, slightly narrower 



Fig 1 Fig 2 


Fig 1 The apparatus employed for the fixation of the head w the reclining position on a horizontal table 
(Bullitt), the beam angles havmg been modified to meet the needs for the examination of both temporo- 
mandibular joints at known fixed and reproducible angles in relation to the auditory canal landmarks and 
the base line of the skull Throughout the examination the head remains fixed but the tube may be shifted 
to the right and left sides of the skull either for the single bilateral or stereoscopic exposures 

Fig 2 Close up view of the cross marks on the transparent window in relation to the auditory canal and 
the base line of the skull A-B Base lme position inclined 5° as shown above. C D Horizontal cross line 
through external auditory' meatus 


The disposition of structures which make 
up the temporo-mandibular j oint, the 
condyle, the meniscus, the glenoid fossa, 
the forward limiting articular tubercle, ac- 
counts for the regular spacing of bone out- 
lines which is purely relative The exact 
distance between the surface of the con- 
dyle and any sector of the curve of the 


1 Presented before the Fifth InteraationaPCongrcss 
of Radiolog} in Chicago Sept 13-17 1937 


next to the tubercle Even m the open 
position the same space appears between 
the condyle and tubercle, to account for 
the intervening meniscus (1) 

The ultimate position of the condyles 
being determined by occlusion during 
physiologic rest of the jaw, malocclusion 
of the teeth, or loss of the teeth initiate the 
first changes toward pathologic reaction 
within the joint. With the first irregular 
movement of the condyles, long before pam 
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lid fi The mandibular joint with arthritic changes to the extent of partial or complete ank>losis Case 
2 Mr K aged 35 Clinical Symptomatology — Crackling noise and sharp boring pain within the left car 
for past two >ears and stiffness of jaw movements since forceful reduction procedure for malocclusion at the 
age of 12 Pam radiates to zone about the left e>e Roentgenological Findings — Haz} joint outlines in 
creased on the left face of cond} 1c flattened glenoid fossa angulated by erosion joint space extreme!} nar 
row Treatment — 1 ull mouth reconstruction b} thin ovcrlajs on natural teeth extend vertical molar di 
mension on left A L Closed position, left mandibular joint A-R, Closed right mandibular joint, B-L 
Open left mandibular joint B R Open right mandibular joint 


poro-mandibular joint arc indispensable 
toward an early and correct diagnosis and 
of equal \ alue to the subsequent and proper 
treatment thereof The roentgenologic 
difficulties of satisfactorily outlining the 
joint relationships and movements are 
main but ne\ ertlieless remam largely 
anatomical problems The manv super- 
imposed bone structures further handicap 
the proper projection of the mandibular 
joint upon the \-m film \ aluable con- 
tributions have been presented in this di- 
reaion In N ltioii ll and Continental ob- 


servers, including Sproull (6), Higley (7), 
Bishop (S), Lmdblom (b), Altschul (10), 
Riesner (11), and many others 
The various technical x-rav approaches 
relative to the mandibular joint studies 
include a varietj of anteroposterior, ob- 
lique, and lateral examinations A true ex- 
position of the relationships of the articu- 
lating surface of the temporo mandibular 
joint is not obtainable m the usual routine 
inferior lateral view of the ramus of the 
lower jaw In addition to other disadvan- 
tages, the extreme oblique methods of ex- 
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HE object of this presentation is to 
correlate the roentgenological find- 
ings of temporo-mandibular joint 
pathology other than acute infections, 
fractures, dislocations, specific diseases, 
malignant lesions, or acute trauma changes 


glenoid fossa vanes widely with the in- 
dividual However, in the normal joint, 
with the condyle at rest in the closed posi- 
tion of the jaw, the space between its sur- 
face and the tympanic plate or the gle- 
noid fossa, is uniform, slightly narrower 



Fig 1 Fig 2 


Fig 1 The apparatus employed for the fixation of the head m the reclining position on a horizontal table 
(Bullitt), the beam angles having been modified to meet the needs for the examination of both temporo- 
mandibular joints at known fixed and reproducible angles in relation to the auditory canal landmarks and 
the base line of the skull Throughout the examination the head remains fixed but the tube may be shifted 
to the right and left sides of the skull either for the single bilateral or stereoscopic exposures 

Fig 2 Close up view of the cross marks on the transparent window in relation to the auditory canal and 
the base hue of the skull A-B, Base-hue position inclined 5° as shown above C-D Horizontal cross-line 
through external auditory meatus 


The disposition of structures which make 
up the temporo-mandibular joint, the 
condyle, the meniscus, the glenoid fossa, 
the forward limiting articular tubercle, ac- 
counts for the regular spacing of bone out- 
lines which is purely relative The exact 
distance between the surface of the con- 
dyle and any sector of the curve of the 


1 Presented before the Fifth IntemationaUCongress 
of Radiology in Chicago Sept 13-17 1937 


next to the tubercle E\en in the open 
position the same space appears between 
the condyle and tubercle, to account for 
the intervening meniscus (1) 

The ultimate position of the condyles 
being determined by occlusion during 
physiologic rest of the jaw, malocclusion 
of the teeth, or loss of the teeth initiate the 
first changes toward pathologic reaction 
within the joint. With the first irregular 
mo\ ement of the condyles, long before pain 
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Tig 8 Erosion and flattening of the face of the condjle and the posterior aspect of the tubercle^ 
Case 4 Mrs S N aged no Cluneal Symptomatology — Pam deep within and about the cars for from In 
to 20 jears appeared on left side then shifted to right two jears ago it extended to a pen-oral burning or 
drjness Extensive studies ruled out an> blood djscrasia or neurological lesion Roentgenological Find 
mg — Erosion and flattening of the face of the condjlcs with co-ordinate angulation of the glenoid 
fossa more marked on the left, limitation of excursion of cond>les in open position Treatment — Treat- 
ment dentures to replace absent molar teeth extending vertical dimension slightly more on the 
left than the right side A L, Closed position left mandibular joint A-R, Closed right mandibular joint, 
B L Open left mandibular joint B R Open right mandibular joint 


tubercle "1 he \-ray beam on this appara- 
tus should be checked so that the projec- 
tion is centered upon the opposite meatus 
at the cross-lines on the celluloid window, 
the \-ray tube being angulatcd 20° superior 
to the meatus and tow ard the feet through 
the posterior area of the temporal bone 
The apparatus (Fig 1), described bj Bul- 
litt (12) for stereoscopic mastoid examina- 
tions ma\ be modified for this purpose as 
described above, uid thus serve a dual pur- 
jwise 1 he upper bracket of the tube posi- 
tion is the preferred procedure m order to 
obtain the desired di ignostie projection 


upon the radiogram The head or audi- 
tory meatus landmark should be half an 
inch low er than the usual mastoid position 
along the base line or below the cross-marks 
as observed at the celluloid window (Fig 
2) when the mandibular joint is examined 
All of these angles pertain to the patient 
in a recumbent position 

The head is cash) raised or lowered bv 
means of an elev ating table so as to facili- 
tate the localization of the respective au- 
ditor, canals to the cross-marks on the 
vertical windows This assures the accu- 
rate reduplication of subsequent exposures 
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Fig 5 Lax temporomandibular joint Case 1, Mrs B , aged 54 Clinical Symptomatology — Grinding 
noises m ears and slipping of jaw backward on closure of the jaw for past three years Taste disturbance 
“'copper” taste, and dryness of mouth at all tunes Intermittent impairment of hearing, but hearing tests 
showed only very mild degree of catarrhal deafness Edentulous mouth for ten years Roentgenological 
Findings — Extreme anterior excursion of the condyle to the tubercle normal position and absence of erosion 
of the condyles within the glenoid fossa Treatment — Dental plates replaced opening the bite. A L 

Closed position, left mandibular jomt A-R Closed right mandibular joint, B-L, Open left mandibular joint 
B-R Open right mandibular joint 


compression of soft tissue structures bor- 
dering the Eustachian tubes Tinnitus, 
such as low buzzmg common to catarrhal 
deafness, or snapping and grating from un- 
even destruction of the meniscus, is com- 
monly present (2) The series of changes, 
encouraged by gradual loos en ing of the 
capsule, is complicated by voluntary ef- 
forts to adapt the jaw comfortably to 
chewing movement The meniscus be- 
comes thinner at its thinnest spot where 
the face of the condyle impinges upon the 
tubercle — Axhausen (4), Steinhardt (5) — 
and the peak of the trismus occurring here, 


perforation ensues The anterior aspect 
of the condyle and the posterior surface 
of the tubercle undergo erosion Inflam- 
matory reaction is constantly present, ex- 
aggerates the trismus, accounts for the 
tenderness to palpation of the joints, and 
roentgenologically increased density of the 
capsule is the usual finding The condyle 
finally assumes abnormal rest positions 
within the glenoid fossa, commonest of 
which is forward against the tubercle 
In new of the foregoing, it is self-evident 
that accurate and standardized roent- 
genologic methods for examining the tern- 
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is presented for consideration and discus- 
sion 

2 All stages of pathologic change 
within the temporo-mandibular joint, re- 
laxation or ankylosis, impaction of the 
condyle, erosion of structures, and bone de- 
struction, may be defined by roentgen 
study, except mesial displacement 

3 Varieties of change of the jomt struc- 
tures may be classified mto groups, whose 
chmcal observations, neuralgias, and ear 
symptoms are typical and correspond with 
changes seen m actual sections of the 
jomt 

4 The x-ray method described for the 
examination and guide to treatment of 
temporo-mandibular joint pathology has 
fulfilled m almost every respect the essen- 
tial technical and practical requirements of 
accuracy, flexibility, and reduplication of 
serial exposures 

Beaumont Medical Building 
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Fig 7 Erosion of the meniscus with marked joint or condylar changes Case 3, Mr O aged 63 Clinical 
Symptomatology (with pain symptoms) — Tinnitus and impaired hearing involving right then left side 
for ten years— exaggerated uhen new dental plates were acquired one year ago Burning along right side 
of tongue during above period, with marked dryness of mouth Roentgenological Finding j — In the closed 
position the condyles rest flush against the tubercle, showing evidence of perforation of the mems 
cus, erosion and flattening of the anterior surface of the condyles — more marked on the left open position 
shows slight restriction of movement of condyles Treatment — Dental plates replaced increasing vertical 
molar dimension slightly and closing incisors, thus moving condyles straight backward in their closed posi 
tion A-L, Closed position left mandibular joint, A-R Closed right mandibular joint B L Open left 
mandibular joint B R Open right mandibular joint 


animation unfortunately increase the 
problem of distortion of the joint struc- 
tures The various modified lateral views, 
especially those made stereoscopically, 
have been most helpful when the involve- 
ment is moderately well advanced In our 
experience, “the method of angulatmg or 
rotating the head’’ to the required angle in 
combination with a fixed or stationary x- 
ray beam may frequently influence the 
accurate projection of the condyle and 
fossa and thus alter their respective rela- 
tionships (7) Therefore, bilateral expo- 
sures should preferably be made with the 
patient's head at absolute rest and fixed 


in a known position during the open and 
closed studies of the right and left man- 
dibular joints 

The intersection of the base and hori- 
zontal lines on the celluloid windows (Fig 
2) will serve as the centering points for 
localizing the respective right and left au- 
ditory canals The head is then firmly 
clamped face upward The base line of the 
patient’s head, namely, a line through the 
auditory canal and external eanthus, 
should be angulated 5° in the direction of 
the vertex of the skull This latter proce- 
dure is essential for obtaining the necessary 
clear outlines of the fossa and articular 



WASSON PATHOLOGIC REACTIONS 

(b) The pathologic reactions within the 
respiratory b' cnchioles and their air 
sacs 


WITHIN ANATOMIC UNIT OF LUNG < < 

sacs and of the bron chi al lumen but 
entirely different in their pathologic 
appearance and in their pathogenesis 



Pig 1 These reproductions arc shown to illustrate the influence of aeration upon 
roentgm porlrasal of pulmonan anatom} and that a decrease or increase of atr 
content inn} he demonstrated 

1 A Stillborn infant with no pulmonar} aeration and no pulmonar} differentia- 
tion of tissues 

l B Microscopic section of bronchi and arteries bound together b} conncetisc 
tissue and surrounded b} air u it Inn the pulmonar} air sacs 

I L Acute unpin sema in a child with a rclatiee increase of the air content in the 
bases 

1 O I orh silicosis m an adult uatli a decrease in the relatne air content 


The pathologist describes such reactions 
is bronchiectasis or emphysema, 
both producing dilation of the air 


Likewise, atelectasis or cellular exu- 
date or edema wall obliterate the air 
spaces and cast the same roentgen 
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Fig 9 Destruction of the condyle and part of the meniscus (with snapping only/' otherwise no early 
symptoms or pam) Case 5 Miss K aged 18 Clinical Symptomatology — Stiffness in jaw muscles for 
past year, relieved by massage, but persistent, and since onset the patient has had grinding noise within the 
left ear Roentgenological Findings — Some erosion of the face of left condyle, which rests backward against 
the tympanic plate, and shows limitation of motion in the open position the right condyle shows abnormally 
free excursion Complete horizontal impaction of both lower third molars, more marked on the left side 
Treatment — Extraction of impacted unerupted third molars To await a time for relief of trismus from this 
source before any treatment for position of the jaw A-L Closed position left mandibular joint A-R, 
Closed right mandibular joint, B-L, Open left mandibular joint, B-R Open right mandibular joint 


of the temporo-mandibular joint structures 
for the necessary comparative studies of 
possible articulation surface and condylar 
marginal changes Another distinct ad- 
vantage of this method is the incorporated 
swivel arrangement for the bilateral shift- 
ing of the tube from one side to the other at 
known fixed positions or projection angles 
winch cannot be changed without taking 
the entire apparatus apart All of these 
tube angulations or shifting of the beam of 
x-ray m relation to the right and left man- 
dibular joints can be accomplished without 
changing the position of the patient’s head 


during the entire examination This de- 
gree of standardization of the roentgeno- 
logic technical procedures m the examina- 
tion of the temporo-mandibular joint has 
been most helpful, both from the diagnostic 
and treatment standpoint and invaluable 
for subsequent roentgen follow-ups 

SUMMARY 

1 Realizing the indispensable aid of- 
fered by x-ray studies in questionable 
temporo-mandibular joint invoh ements, 
this correlation of our present roentgeno- 
logic and clinical obsen ations and findings 
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lie i I’m sit. telle-. A B an AO an. from the work* of William Snovt Mtlkr anti C from Saucrhruch 
J litres A B anil C illustnu the three s\ stems of the pnnnn lobuk A the respirators bronchus and the 
mr sacs li tlu Unipli-Uio aiul C the \ -iscuhr s\ stem 1 wire P illustrates the three extents combined to 
totm the ltrttmn lobuk- 





THE PATHOLOGIC REACTIONS WITHIN THE ANATOMIC UNIT 

OF THE LUNG 

THEIR ROENTGEN PORTRAYAL, CLASSIFICATION, AND DIAGNOSIS 1 
By W WALTER WASSON, M D , Denver, Colorado 


I The roentgen portrayal of the patho- 
logic reactions within the anatomic units 
of the lung is dependent upon certain fac- 
tors 

( a ) Without au there is no differentia- 
tion of tissue This is especially ex- 
emplified m the newborn infant’s 
chest where no au has entered the 
lungs The lungs cast the same 
shadow upon the film as any other 
unaerated tissue of the body In 
such tissue only very dense struc- 
tures such as calcified nodes or osse- 
ous structures will cast a shadow 
which can be differentiated from the 
surrounding tissue 

( b ) Any increase or decrease of the au 
content of the anatomic units, if of 
sufficient amount, can be portrayed 
upon the film It must be remem- 
bered that the anatomic units are not 
only the aeratmg structures of the 
lung but contain the largest volume 
of au The au within these umts 
surrounds the larger and denser 
structures of the lungs and brings 
them mto relief The increased au 
content, such as either general or 
localized emphysema, is readily de- 
tected on the roentgen film, while, 
on the other hand, the decreased au 
content of the lungs is one of the 
early signs of silicosis or any inter- 
stitial fibrosis 

(c) Any structural change which in- 
creases or decreases the au content of 
the au sacs and bronchioles, will be 
portrayed on the film, either by its 
decreased density or its increased 
density, providing it is surrounded 
by other au sacs which are well 

1 Presented before the Radiological Society of North 
America at the Twenty second Annual Meeting at 
Cincinnati Nov 30-Dec 4 1936 


aerated Most of the structural 
changes show an increased density, 
as bronchopneumonia, but there are 
a few structural changes which show 
a decreased density, as bronchiectasis 
or localized emphysema 

(d) In the healthy lung only the larger 
structures, such as the arteries and 
bronchi, are seen upon the film In 
other words, the anatomic units con- 
sisting of the au sacs, terminal 
bronchioles, the smaller arteries and 
theu capillaries, and the veins are 
not portrayed Theu structures 
are too delicate to cast any shadows, 
and furthermore the au content of 
these umts tends to blot out some of 
the larger bronchi, arteries, and 
lymphatic structures, as they ap- 
proach the anatomic umts 

II The pathologic reactions within the 
anatomic umts 

(a) Pathologic reactions within the ana- 
tomic units can take place in either 
the bronchioles and theu au sacs, 
the arteries, veins and theu capil- 
laries, the lymphatic system, or the 
supporting connective tissue frame- 
work for these structures In a le- 
sion of sufficient size to be seen on the 
roentgen film, all of these anatomic 
structures are most certainly in- 
volved In the usual clinical case 
with inflamm atory reactions an in- 
volvement of one or more second- 
ary lobules is necessary for roent- 
gen portrayal or to produce clinical 
symptoms William Snow Miller 
estimates that there are from 50 to 
250 anatomic umts in a secondary 
lobule and that a secondary lobule 
will measure from 1 5 to 2 5 centi- 
meters in diameter 
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] ip i> (iibtr-e) Pulmonao tulierculosis with an area or calcification in the right base and changes m the 
h tnphai ics. i Mending along tin arteries and bronchi to the lymphatic nodes in the lower portion of the right 
lung toot Hire the disease involves pnmarih tits lymphatic system and onl> sccondanl> the scntdating 
si •.trni and to a sidl less i\tint the circulating s\ stem 
I ig 7 t'r'me) Disiasi o( tin circulating sjstmi without anatomical changes demonstrated in the venti 
laling or hmphatie s\ stems Tin disturbance of the air content of the secondarv lobules in the bases can 
not In- cits iftcd without a stuiU of other anatomical changes especialh those of the heart 


78 


RADIOLOGY 



Fig 2 An average normal adult chest with a 
small insert on the right to indicate the relative 
sire of a secondary lobule, which, according to 
Miller, measures 1 5 to 2 5 cm or more in diameter 
and contains from 50 to 260 primary lobules 

shadow but have an entirely different (d) 
pathologic appearance and origin 
The pathologist may describe the de- 
struction of the bronchial walls or 
their air sacs by destructive processes, 
or demonstrate an increase in their 
thickness or density by the forma- 
tion of fibrous tissue, but the differ- 
entiation between these two processes 
within a small group of anatomic 
units as portrayed on a roentgen film 
would be impossible by the roent- 
genologist, if only the small localized 
lesion is considered 

(c) The pathologic reactions within the 
arteries, the veins and their capil- 
laries 

Again the pathologist may describe a 
stasis of the flow within the capillaries 
of a necropsy specimen which upon 
the roentgen film of a clinical patient 
will cast a shadow similar to that of 
a cellular exudate within the bron- 
chioles and their air sacs or a shadow 
similar to an edema of these strue- 
« fQC Increased flow within the 
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In a given patient with clinical manifes- 
tations of disease of the lungs, there will 
also be roentgen evidence of the disease 
A patient with a typical clinical syndrome 
will usually have a typical roentgenogr aphic 
syndrome 

The structural changes of the roentgeno- 
graphic syndrome are portrayed chiefly 
by their disturbance of the normal posi- 
tion or relationship and the relative amount 
of the air content of the lungs 
The study of this air content of the ana- 
tomic umts and particularly of the struc- 
tural changes throughout the chest is the 
basis for the differential diagnosis 
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capiUanes must exist but has httle 
roentgen Gonsideration Occlusion 
of a nutrient artery may take place 
and produce a necrosis of the ana- 
tomic units preceded by the usual 
inflammatory changes Or again, 
the capillaries may be occluded by 
tumor cells, with the subsequent 
formation of a metastatic nodule 
There may be destruction of the 
vascular walls by acute infections 
or an increase in the supportne 
framework by more chrome inflam- 
matory process I wish to pomt out 
that few of these pathologic proc- 
esses taking place within the vascu- 
lar system of the anatomic units, 
can be differentiated from certain 
pathologic reactions in the bron- 
chioles and air sacs, where the air con- 
tent is completely obliterated, if only 
a small group of anatomic units are 
considered and if no consideration is 
given to the structural changes in the 
rest of the chest 

Pathologic reactions within the lym- 
phatic system In the pathologic 
processes involving the lymphatics, 
the following conditions may occur 

1 The lymph channels may be- 
come distended or they may be 
compressed by adjacent disease 

2 The walls of the lymphatic 
channels may be caught in the 
pathologic process and de- 
stroyed, or in the more chronic 
conditions the walls may be 
thickened with definite fibrosis 

3 The flow of lymph may be 
blocked by cells or d£bns 

4 Nodes of lymphoid tissue are 
not plentiful within the ana- 
tomic units, but those present 
may have acute inflammatory 
reactions or chronic fibrotic 
reactions 

When such pathologic reac- 
tions within the lymphatic sys- 
tem of the anatomic units reach 
sufficient proportions as to 
interfere with the air content 
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Three major reasons will be advanced to 
support the contention that filtered rays 
are indicated m preference to the unfiltered 
ones 

1 The skin recovery following the Cou- 
tard method 

2 The response of inflammatory con- 
ditions to small filtered roentgen doses 

3 The radiobiological selectivity 

I SKIN RECOVERY FOLLOWING THE 
COUTARD METHOD 

In 1928 Coutard described and developed 
his techmc It was worked out in an at- 
tempt to imitate, as nearly as possible, the 
contmued radium application as employed 
by Regaud and Nogier The selective ac- 
tion of small amounts of radium employed 
for a long time had been noted by Regaud 
in treating malignant tumors Conse- 
quently, Coutard substituted the short, 
penetrating \-ray m place of the radium, 
which necessitated the use of heavy filters 
and the administration of fractionated x- 
ray at low milliamperage A severe skm 
reaction resulted similar to that produced 
by the Regaud radium method Coutard 
distinguished bctv een two forms of skm re- 
action, one, a radio-epithclite, and the 
other a radio-epidermite, the former be- 
ing observed 14 days and the latter 2S days 
after the beginning of treatment Derma- 
tologists ■were rather reluctant to adopt 
this form of treatment for malignancies of 
the skin as they w ere mterested in skm re- 
co\ cry and feared that permanent post-ra- 
dntion sequela: might be extremely distress- 
ing But now the Coutard method has 
been used long enough so that an effective 
xoluiuc of data has been collected on skm 
reeo\er\ and skm repair The epidermoly- 
sis wluth follows the Coutard protracted 
fractionated treatment produces from a 
parti il to a complete destruction of the epi- 
denn d lavers of the skin leaving, however, 
a dennil laver with its vascular and con- 
nective tissue elements rekitivclv intact 
Epuhrm il regeneration occurs through the 
growth of the ba^-fl laver at the edge of the 
treated iroas and In lslmds of epithelium 
which remain m the lmr follicles \ <^ 0 ft 


pliable skm results The changes m the 
cutis according to Schreus and many 
others, show little or no tendency to pro- 
duce hard indurated fibrous tissue, and, on 
recovery, relatively little change is noted 
m the vascular system of the cutis It is 
m these respects that the cutis presents a 
markedly different histopathologic picture 
than that found following the use of re- 
peated roentgen-ray treatments with ery- 
thema or sub-erythema doses The latter 
type of treatment may result m a chronic 
radio dermatitis with marked change m the 
connective tissue and vascular system of 
the cutis Clinically, this change can be 
detected by evidence of atrophy and indur- 
ation The very fact that there is better 
skm recovery following the Coutard tech- 
mc than there is following the divided ery- 
thema or sub-erythema doses without fil- 
ters, forms one of the strong arguments for 
the use of filters Likewise, it forms a 
strong argument for the use of higher volt- 
age and more filtration, as it is by this 
method that a homogeneous or a monochro- 
matic type of ray may be developed and 
used 


II RESPONSE OF INFLAMMATORV 
CONDITIONS TO SMALL FILTERED DOSES 


The changes effected m inflammatory 
tissue by filtered roentgen rays may be 
mentioned as one of the indications for the 
use of filtered radiation in treating the com- 
mon dermatoses A review of the litera- 
ture shows that metallic filters are employed 
as a common procedure by the radiologist 
m treating inflammatory diseases Onl\ one 
reference, Gaston Daniel, 1 was found with a 
technic emplo) mg 1 cm of leather in the 
place of a metallic filter This form of 
treatment was advocated for paronychia 
and furunculosis Daniel employed a low 
kilovoltage of from 24 to 2S kv with 1 mm 
of aluminum filter and a dose of from 10 to 
00 r for most of the inflammatorv condi- 
tions In this respect he is unlike mam 
other therapists who cmplov a kilovoltage 
ranging from SO to 200 kv Daniel states 


(MirviHe Hull ) Mav l'V)7 
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certain dermatoses the pathology is ex- 
tremely superficial, bemg confined largely 
to the upper layers of the conum and to the 
epidermis But many of the dermatoses 
are the manifestations of constitutional 
diseases and the pathology is not confined 
entirely to the dermis Filtered roentgen 
ray does penetrate beyond the skin pathol- 
ogy, and one should not overlook the fact 
that the benefits of irradiation therapy are 
both local and constitutional 


CONCLUSIONS 

Filtered rays, m from one-eighth to one- 
fourth S E D , should be used in preference 
to the unfiltered rays in treating the inflam- 
matory and common dermatoses They 
can be repeated often if the diseased condi- 
tion warrants it, with less hazard to the in- 
tegrity of the skin It is better to err on 
the side of filtered radiation than to err on 
the side of overdosing with unfiltered rays 
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of the adjacent air sacs, and 
when a sufficient number of 
units are involved, the reac- 
tions may be portrayed upon 
the roentgen film The differ- 
ential diagnosis of any one re- 
action, causing a disturbance 
of the air content from patho- 
logic reactions within the ven- 
tilating system or circulatory 
system, requires more than the 
study of the anatomic units 
comprising a few secondary 
lobules 

(e) The reactions within the connective 
tissue framework supporting the 
bronchioles and the air sacs, the ar- 
teries, veins and their capillaries, 
and the lymphatic system may either 
undergo'acute inflammatory changes 
or chrome fibrosis 

A discussion of their roentgen por- 
trayal would be similar to that of the 
lymphatic system 

III Classification 

It is evident from the foregoing brief de- 
scription that the pathologic reactions 
within the anatomic units may be divided 
mto those involving 

The ventilating system 
The vascular system 
The lymphatic system 

The reactions of the connective tissues or 
the supportive framework of the systems 
are secondary to the pathologic reactions 
within the ventilating, the vascular, or the 
lymphatic system As just mentioned, the 
pathologist describes many reactions which 
are quite different m both appearance and 
origin, but as portrayed upon the roentgen 
film many of these reactions will cast the 
same type of shadow The roentgenologist 
in considering a small group of anatomic 
units as one or two secondary lobules, may 
be able to differentiate a disease of the 
bronchioles and air sacs as in emphysema 
from an occlusion of the air sacs as in ate- 
lectasis or pneumonia, but when consider- 
ing only one or two such secondary lobules. 


he could not differentiate atelectasis from 
pneumonia For the latter differentiation 
he must turn to the structural changes in 
other portions of the lungs, the mediasti- 
num and its structure, or the chest wall 
Again in the stasis of flow within the capil- 
laries, as m cardiac failure, a certain group 
of anatomic units might have the same 
appearance as a similar group of units in 
bronchopneumonia and only by an analysis 
of the heart outline and the changes in 
other portions of the lungs could one dif- 
ferentiate between the two In other 
words, there are only a few pathologic re- 
actions within the anatomic units of the 
lung which are distinctive or portrayed in 
a distinctive manner upon the roentgen 
film The diseases involving the anatomic 
units do permit themselves to be classified 
mto those primarily of the ventilating sys- 
tem, the vascular system, or the lymphatic 
system The differential diagnosis is most 
frequently made by a study of the struc- 
tural changes in the rest of the bronchial 
system when the bronchioles and air sacs 
are involved In diseases of the vascular 
system with stasis of flow in the capillaries, 
the differential diagnosis is made by a 
study of the heart and great vessels, the lo- 
cation of the shadows, and the anatomic 
appearance of the rest of the chest Again, 
the diseases primarily of the lymphatic 
system are differentiated from those of the 
ventilating, or vascular system by a study 
of the reactions within the lymph nodes 
along the major arteries and bronchi, or 
of those nodes at the lung roots or m the 
mediastinum The attempt should always 
be made to differentiate and classify the 
diseases of the lungs mto those of the ven- 
tilating system, the vascular system, and 
the lymphatic system This should be 
done by a study of the structural changes, 
whether m the anatomic units or the other 
portions of the chest 

IV The Diagnosis 

The diagnosis of chest diseases and espe- 
cially those involving the parenchyma or 
the anatonac units of the lungs is based 
upon certain general considerations 
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measured by the thimble chamber any place 
but in air the symbol r or the term, roentgen, 
are placed in quotations 

No systematic study has been made of 
the dose necessary to produce an erythema 
at one sitting Our treatments are all 
given by the protracted method As 
nearly as we can estimate, 800 r produced 
a definite erythema with the high voltage 
when given to a field 10 by 10 cm in size 
at the rate of 12 r per minute The dif- 
ference between this and Holthusen’s 
figure of 1,050 is probably caused by meas- 
uring the r m beams of different sizes 
When the S00 r was given at the rate of 
IS 4 r per minute (due to lesser filtration) 
a more marked erythema resulted With 
supervoltage radiations (1,000 kv ) 1,000 r 
to a field 15 by 15 cm over the lower ab- 
domen at the rate of 25 r per minute pro- 
duced a very definite erythema and 
marked pigmentation On the opposite 
side of the same patient's abdomen, S00 
r of high voltage radiations, at the rate 
of IS 4 r per minute, produced in 35 days 
a more marked erythema with pig- 
mentation, 50 days after the treatments 
no difference between the tw-o sides could 
be detected Eight hundred r of super- 
\oltage radiations, at 25 r per minute, 
produced no change m fields measuring 
10 by 10 cm on the shoulder, abdomen, 
or hip 

Much more material is available for a 
comparison of the results of protracted 
treatment The pehis will be considered 
first The routine in treating the pehis 
is to use two fields antenorb and two pos- 
teriori} , each 10 bx 15 cm in size One 
anterior and one posterior field arc treated 
one d i\ , the other two fields the next dax 
Treatments arc gi\ en daih except Sundax 
\\ ith the use of the 200 kx apparatus, 200 
r per field per treatment — reaching a total 
of 2 000 r per field in 20 treatments during 
a period of 21 daxs — produced a definite 
trxthcina aificnorh with the formation 
of occasional x bsielcs, and a faint ervtliema 
posteriori! Wflicii the filter was 0 5 mm 
Cu uul the ralc.ol gix ing IS r per minute 
the re iction w ns^llgljtlx more sex ere than 


when the filter was 0 2 mm Sn plus 0 25 
mm Cu and the rate 12 r per mmute 
When the supervoltage was first used, 
316 r per treatment, totaling 3,160 r per 
field, were grven at the intensity of 31 6 r 
per mmute This produced a reaction con- 
siderably greater than that from the high 
voltage Some of the reactions were so 
severe that treatments had to be stopped 
before completion, and the late results are 
now known to be too intense In time it 
was found that 250 r per field per treat- 
ment, to a total of 2,500 r given at the rate 
of 25 r per mmute, gave almost the same 
reaction as that obtamed by the use of the 
high xmltage, xvith the exception that it 
xvas about one xveek slower m reaching its 
peak, and that, xvhile the pigmentation 
was about the same, there xvas less tend- 
ency to the formation of x r esicles The 
skin remained drier throughout 

On a few patients, one field on each sur- 
face was treated with supervoltage and 
the other xvith high voltage In some, the 
supervoltage xvas gwen to the same side 
of the pelvis both anteriorly and posteri- 
orly, and m others the opposing fields 
xvere treated xvith the differing qualities 
In all these cases the fields treated xx-ith the 
200 kv radiations shoxved a slightly more 
marked erythema, but those treated 
xxitli the 1,000 kx- radiations shox\ f ed a 
more uniform reaction ox^er the xx-hole field 
The pigmentation seen later xvas about 
equal for the txxo types of radiation 
From the preceding discussion, it ap- 
pears that 200 r, air measure, of 200 lev 
radiations gixen m 23 da>s elapsed tune 
produces approximately the same reaction 
of the skm oxer the pelxis as 2,500 r, 
air measure of 1 ,000 kx radiations Laur- 
ltsen (1) calculated the number of theo- 
retical roentgens required to cause the ab- 
sorption of the same number of ergs per 
square centunetcr of a surface lajcr of 
water 1 mm thick at different mono- 
chromatic equixalcnt xoltagcs Trom his 
curve it can be seen that 525 r and 1,100 r 
delivered bx 100 kx radiations (200 kv 
peak 5 ) and ,>00 kx radiations (1,000 kx 
peak?), respectm.lx, gixe the same num- 
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SHOULD THE COMMON DERMATOSES BE TREATED WITH FILTERED OR UNFILTERED RAYS? 
By C K HASLEY, M D , Detroit, Michigan 


T =HE present status of dermatoroent- 
gen therapy is in a state of flux 
There has been no unanimity of opin- 
ion regarding the indications for the use of 
filtered and unfiltered rays Many der- 
matologists employ unfiltered irradiation 
almost to the exclusion of filtered radia- 
tion In our opinion, unfiltered raj^s are 
bemg used too extensively and too thought- 
lessly Unfiltered radiation is not always 
desirable even when little or no penetra- 
tion is required to effect a cure It is 
true, small doses do not provoke imme- 
diate damage, but the accumulative effect 
of fractional unfiltered doses is prone to 
produce a chrome roentgen dermatitis 
which may be serious m later years 
Every physician who uses the roentgen ray 
for therapeutic measures should not only 
be thoroughly acquamted with both its 
possibilities and its limitations, but should 
attempt to prevent all detrimental post- 
radiation sequelae 

To-day, our concept of skin tolerance 
and skin recovery is vastly different from 
what it was a decade or two ago For- 
merly, the erythema dose (S E D ), with its 
many sources of error, was regarded as the 
absolute tolerance dose and hence the 
maximum dose of safety To-day, when 
the disease process warrants extreme ther- 
apy, many erythema doses are given, as, 
for example, in treating malignancies of the 
skm and deeper tissues This is done with- 
out fear of permanent damage to the skm 
The technics commonly employed for mul- 
tiple erythema dose treatments are The 
Pfahler saturation method, the Coutard 


answer is a difficult one There are mul- 
titudes of variable factors which enter into 
a safe dermatoroentgen dose If only one 
factor is changed at a time, the possibilities 
for dose variation assume geometric propor- 
tions For example, the quality (wave 
length) of a skm dose may be changed by 
the potential The quantity may be 
changed by the filters, by the time, by the 
milhamperage, by the distance, by the size 
of the field, etc If the answer to the above 
question assumes any degree of finality, it 
presupposes the proper interpretation of 
all the experimental work in the biophysi- 
cal, biochemical, and biological action of 
rays on living tissue With such a multi- 
plicity of variable factors, it is qmte easy 
to understand why the empirical dermato- 
roentgen dose has been passed on and on, 
and it is also easy to understand why a per- 
manent skm damage has not been done, as 
the total dose has not exceeded the skm re- 
covery dose 

But, to-day, the chances for over-expo- 
sure by the divided and fractionated method 
are greater than ever before as the field of 
usefulness of irradiation therapy is greater 
It is now bemg used m treating many dis- 
eases of infancy, childhood, and adoles- 
cence such as infections, allergy, and der- 
matoses Consequently, it is necessary to 
exercise greater precaution to keep the ac- 
cumulative factor of \-ray well below the 
skm tolerance 

It will be impossible to present within a 
limited discussion more than a few of the 
diversified factors which enter into a der- 
matoroentgen dose The scope of that 
field is entirely too extensive for a discus- 


irotracted fractionated method, and Hol- 
elder's combination of the above two types 
if treatment 

Consequently, with the changed concept 
if skm tolerance it is A propos to ask again, 
rhat land of rays are best suited for the 
reatment of common dermatoses’ The 


sion of this kind, but it is possible to point 
out some of the experimental work which 
has recently been done which wall support 
the contention that unfiltered rays are 
bemg used too extensively in the treatment 
of common dermatoses 


si 
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measured by the thimble chamber any place 
but in air the symbol r or the term, roentgen, 
arc placed in quotations 

No systematic study has been made of 
the dose necessary to produce an erythema 
at one sitting Our treatments are all 
given by the protracted method As 
nearly as we can estimate, S00 r produced 
a definite erythema with the high a oltage 
when given to a field 10 by 10 cm m size 
at the rate of 12 r per minute The dif- 
ference between this and Holthusen’s 
figure of 1,050 is probably caused by meas- 
uring the r m beams of different sizes 
When the S00 r was gnen at the rate of 
IS 4 r per mmute (due to lesser filtration) 
a more marked erythema resulted With 
supervoltage radiations (1,000 kv ) 1,000 r 
to a field 15 by 15 cm over the lower ab- 
domen at the rate of 25 r per mmute pro- 
duced a very definite erythema and 
marked pigmentation On the opposite 
side of the same patient’s abdomen, S00 
r of high x oltage radiations, at the rate 
of IS 4 r per minute, produced in 35 days 
a more marked crjthema watli pig- 
mentation, 50 da>s after the treatments 
no difference between the two sides could 
be detected Eight hundred r of super- 
\ oltage radiations, at 25 r per mmute, 
produced no change m fields measuring 
10 In 10 cm on the shoulder, abdomen, 
or lup 

Much more material is axailablc for a 
comparison of the results of protracted 
treatment The pchis wall be considered 
first 3 lie routine m treating the pchis 
is to use two fields antenorh and two pos- 
it norh, cicli 10 In 15 cm in size One 
anterior and one posterior field arc treated 
one da\ , the other two fields the next da\ 
rVvaiTNiMs arc gnen daih except bundax 
\\ lth the use of the 200 h\ apparatus 200 
r pir field ptr tre itnicnt — n aching a total 
of 2 000 r ptr field tit 20 trt itnients during 
i period of 2> dies produced a dtfinite 
erxtlumi utunorh with tht formation 
oi ota isiornl a tsit h s and i faint crxthem i 
poster mrh \\*lun tin filter was u ", nun 
Cu and tin ruejttLgnmg lb r ptr minute 
tin rt letmn w n'kTgd.ith more xixire thm 


when the filter was 0 2 mm Sn plus 0 25 
mm Cu and the rate 12 r per mmute 
When the superx oltage was first used, 
316 r per treatment, totaling 3,160 r per 
field, xvere given at the intensity of 31 6 r 
per mmute This produced a reaction con- 
siderably greater than that from the high 
x oltage Some of the reactions were so 
severe that treatments had to be stopped 
before completion, and the late results are 
now’ known to be too intense In time it 
w r as found that 250 r per field per treat- 
ment, to a total of 2,500 r given at the rate 
of 25 r per minute, gave almost the same 
reaction as that obtained by the use of the 
high x r oltage, with the exception that it 
w T as about one w’eek slower in reaching its 
peak, and that, while the pigmentation 
w T as about the same, there was less tend- 
ency to the formation of xesicles The 
skm remained drier throughout 

On a few’ patients, one field on each sur- 
face was treated watli supervoltage and 
the other with high x oltage In some, the 
supervoltage xx’as gix’en to the same side 
of the pelxis both antenorlx and posten- 
orly, and in others the opposing fields 
were treated with the differing qualities 
In all these cases the fields treated xxath the 
200 kx radiations showed a slightly more 
marked erythema, but those treated 
with the 1,000 kx radiations showed a 
more uniform reaction ox cr the whole field 
The pigmentation seen later was about 
equal for the two types of radiation 
From the preceding discussion, it ap- 
pears that 200 r, air measure, of 200 kx 
radiations gixcn m 21 days elapsed time 
produces ipproximatelx the same reaction 
of the skin oxer the pchis as 2 500 r 
air measure of 1 000 kx radiations Latir- 
lt^ui (1) calculated the number of theo- 
retical roentgens required to cause the ab- 
sorption of the same number of ergs per 
square eentimetcr of a surface laxer of 
xx ate r 1 mm thick at different mono- 
chromatic cquix alent xoltages From his 
ciirxc it can be seen that 525 r and 1 100 r 
dehxercd In 100 kx radiations (200 kx 
pe d 5 ) and >00 kx ndiatmns (1 000 kx 
peak*) rcspectixeh gixe the same imm 
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that a small roentgen dose is imperative to roentgen effect is due, in part at least to 
the safety of the method He notes im- the radiosusceptibihty of the lymphocytes 
provement even when a small dose of 10 r is and the leukocytes Only a small amount 
given, exceeding, he beheves, the benefits of of irradiation therapy is needed to produce 
surgery and immunization Darnel advo- a destruction of the lymphocytes and in all 
cates the use of x-ray therapy in the treat- probability an antibody is liberated on its 
ment of acute and think of it hyper- destruction Filtered doses permit the 
acute inflammatory conditions In this repetition of irradiation therapy frequently, 
particular respect he shares the opinion of if necessary, whereas the use of the unfil- 
the newer schools Many of the mflam- tered radion is limited 
matory conditions are definite indications 

for the use of irradiation therapy, and an 01 THE radiobiological selectivity 
inflammatory slon condition is no longer For years, and notwithstanding the lack 
regarded as a contra-indication to the use of experimental proof, some radiologists 
of roentgen rays have felt, from the response of certain types 

V G Garshin, M M Bolshakova, and of tumors to irradiation therapy, that the 
V V Orsmskaya 2 produced an aseptic m- beneficial reaction was m part due to the 
flammatory lesion experimentally by a sub- selective quahty of the waves Some re- 
cutaneous injection of a 1—2 per cent sus- cent experimental observations tend to sup- 
pension of infusorial earth into a rabbit’s port this radiobiological theory Hen- 
ear When one skin erythema dose was shaw and Francis, at the Fifth Intema- 


given and repeated every four days for 
three tunes, no noticeable change was ob- 
served in the induced aseptic inflammatory 
granuloma, but a marked change was no- 
ticed when one-half S E D was given every 
other day for six tunes On section, the 
number of nuclei in the macrophage was 
greatly reduced over the control Still 
greater change was observed when one- 
fourth S E D was used The giant cells 
and their nuclei were much smaller than 
their controls 

From their experiments these workers 
concluded that small fractional doses given 
at short intervals are more effective than 
larger doses at longer intervals The cluu 
cal observation of many radiologists will 
support this contention The late Dr 
Manges, m an editorial entitled “Roent- 
gen Therapy of Acute In fl a m mations and 
Infections, ’ ’ s states ‘ ‘The specific effect of 
roentgen radiation m infection may not 
yet be understood, but, empirically, under 
proper use and favorable circumstances, it 
is just as valuable as quinine was before the 
malarial parasite was discovered ’’ The 

- State Roentgenologic Radiologic and Cancer 

Institute , 

* Am Jour Roentgenol and Rad Thcr March 

1936 


tional Congress of Radiology, September, 
1937, reported the results of experiments 
on seedlings, Drosophila eggs, yeasts, mouse 
sarcoma, etc , by using 30, 200, and 650 kv 
The different radiations m like quantities 
and with like conditions produced different 
or unlike radiobiological effects Conse- 
quently, they concluded that a differential 
action was due to the quality of radiation 
and that a selectivity of radiation does 
exist They emphasized the point that the 
differential action cannot be neglected in 
considering the practical utility m radia- 
tion therapy 

These observations and conclusions are 
being cited to support the feeling that un- 
filtered rays are being employed too exten- 
sively, as the selectivity of the ray is in- 
creased by using a higher lolovoltage and 
more filters 

The trend in the treatment of infections 
as given by the radiologist is in the direc- 
tion of greater filtration, and higher kilo- 
voltage But, unfortunately it does not 
seem to apply to the method usually em- 
ployed by the American dermatologist m 
treating inflammations of the shin The 
dermatologists hold that for successful and 
safe roentgen treatment only the pathology 
should be treated And it is true that in 
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k\ radiations than for 200 kv radiations 
When back-scatter, the “exit dose,” and 
the equivalent dose as measured by small 
biological test objects are taken mto con- 
sideration the number of “roentgens” as 
measured on the slon is almost the same for 
superv oltage as for high voltage radiations 
when the same reaction is produced 

The practical roentgen therapist is inter- 
ested in know mg whether, for the same re- 
action of the skm, a greater amount of en- 
ergy can be delivered into the body and ab- 
sorbed there by the use of the one radiation 
or the other From Launtsen’s calcula- 
tions on the theoretical roentgen and mono- 
chromatic equivalent voltage, it is found 
that the total amount of energy in the beam 
for the same absorption of energy per 
square centimeter of the surface increases 
rapidly with the equivalent voltage Thus 
it would seem that even though the effect 
on the surface is the same for the two v olt- 
ages, the actual amount of energy delivered 
into the patient would be much greater for 
the superv oltage In therapy, however, 
one is concerned not with the energy de- 
in crcd, but with the energy absorbed 
If the ionizing efTcct in a thimble cham- 
ber at \ arious depths is accepted as an in- 
dex of the amount of energy absorbed, then 
that amount is greater under some condi- 
tions for high a oltage than for superv olt- 
agt ndiations Mavneord and Roberts 
(l)h iu show n, for radiations up to 170 k\ , 
and Stone and Acbcrsold ( I) for radiations 
up to 1,00(1 k\ , that the dose it a arious 
depths u]> to 8 cm is somewhat greater at 
low era oh iges than at hight r I he v ana- 
tions m this dose depend on the swe of 
the held uul the foci! skm distance as \aell 
is on the ! dot oltage Y\ hen cross-fire 
technu is used the gre iter exit dose with 
supirvoUigt dso dciri res the total dose' 
'hit e m lie delivered to the center oi sea. 
'toils of (mite tine km ss 

In the Nation on Pin sun of this t_on- 
ss \ebirsold md C h One ("0 are report - 
ntg nn ram limits muh mi sections of 
h'ute t lin kite ss v ith a iri'His si/es of holds 
UM,, r dim t irosshn 1 hev lnai found 
t!, it usm_ i hi Id Mi on * m si-e. sj| cm 
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target-skin distance and voltage factors as 
described above, equal or greater doses can 
be delivered to the center of solid sections 
up to 12 cm thick, for the same surface 
“r” doses, by 200 kv than by 1,000 kv 
radiations For fields 100 cm 2 in size this 
holds true up to 14 cm 2 , for 225 cm 2 up to 
16 cm , and for 400 cm 2 up to 18 cm 

It is thus obvious that, when consider- 
ing sections of definite thickness, more ioni- 
zation is produced m the center of thin 
sections when using 200 kv than when us- 
ing 1,000 kv radiations If the effect on 
tissues depends on ionization alone, and if 
the thimble chamber gives a fair estimate 
of that ionization, then 200 kv radiations 
may be superior to 1,000 kv radiations in 
some situations 

It is an all too common belief that the 
effect on the skm is the only factor limiting 
the amount of radiation that can be given 
When treatmg pelv es with either 200 kv 
or 1,000 kv radiations we have frequently 
found that we have had to stop treatments 
because of a se\ ere diarrhea, or that, long 
after treatments have been completed, the 
patients have continued to complain o 
pam in the abdomen which we believe to 
be the result of injury to the intestines 
Some months after the skill of the neck has 
completely recovered we have found pa- 
tients who had been treated for lesions of 
the throat still suffering from sev ere edema 
of the mucosal and submucosal tissues 
I reatments to the chest which h iv e caused 
no changes in the skm have given rise to 
severe reactions in the lungs All of these 
complications have been obtained as fre- 
qi entlv b) 200 kv as In 1,000 kv radiations 
whin the 200 kv rtdi itions were delivered 
from a distance of S') an Hence, it is nn 
belief tint with a proper use of 200 kv ra- 
diations as much effect can be prof 1 need in 
the interior of ill but the thickest patients 
is their tissues will st mil Progress is to 
1 h midi not bv mere isuig volt ige but bv 
changing such tutors is pmtriction and 
tin r per minute intensities Supervolt ige 
is useful for producing high intensities at 
long t irgt i si ui dist mcvs but out must 
not coufust. tin iffutsof increased t irgtl- 



SKIN REACTIONS CAUSED BY 1,000 KILOVOLT AND 
200 KILOVOLT RADIATIONS 1 

By ROBERT S STONE, M D , San Francisco, Cahf 

From the Department of Surgery, Division of Roentgenology, University of California 

Medical School 1 


W HEN supervoltage radiation be- 
came available for treatments one 
of the advantages claimed for it 
was that much heavier doses could be ad- 
ministered through the skin without dam- 
age Launtsen (1) made some calcula- 
tions of the energy absorbed in the surface 
when one roentgen was measured in 
beams of various qualities These cal- 
culations suggested but did not state that 
more than double the number of roentgens, 
as measured m air, could be given with 
1,000 kv than with 200 kv radiations 
In our experience this is not true m the 
practice of roentgen therapy 

In the following discussion the term 
“high voltage” refers to the radiations 
from a 200 kv General Electric X-P tube 
activated by a constant potential appara- 
tus at 200 kv and 15 ma , and filtered 
through the wall of the tube (0 2 mm Cu 
equivalent) and 0 2 mm Sn, 0 25 mm Cu 
and 2 mm Al, or 0 5 mm Cu plus 1 mm 
Al, as stated “Supervoltage” refers to 
the radiations from the Sloan high fre- 
quency generator, operated at from 600 
to 1 ,200 kv and filtered through the tube 
wall of 1 5 mm Cu plus 3 mm steel, and 
then through 2 mm Pb, 1 mm Cu, and 
1 5 mm Al When it first went into 
operation m 1934 this apparatus ran at 
600 kv Before the end of the year it was 
operating at 900 kv In 1935 it was op- 
erating most of the time at 900 kv , but 
for two months 1,200 kv were generated 
During 1936 the operating voltage was 
1,000 kv 

To compare accurately the results ob- 
tained by the use of these high voltage and 

1 Presented before the Fifth International Congress 
of Radiology in Chicago, Sept 13-17, 1937 

1 This studj has been aided b> a grant from the 
Christine Breon Fund for Medical Research 


supervoltage radiations it is necessary to 
vary no factors other than the quality of 
the radiation The size of the fields, 
daily dosage, total dose, protraction in 
days and rate of giving (r per minute) 
must all be the same We have kept them 
all as constant as possible except the r per 
minute In 1934 the rate of giving for 
pelvic cases was 18 4 r per minute with the 
high voltage, and 31 6 r per minute for the 
supervoltage Since then the first men- 
tioned has been decreased to 12 because of 
increased filtration At the same time 
the rate of giving the supervoltage radia- 
tions was altered to 25 r per minute because 
of changed emission According to Hol- 
thusen (2), this would cause a change m 
the dose necessary to produce an erythema 
from 1,050 r at 12 r per minute to 850 r at 
31 r per minute 

The roentgens are all recorded as if 
measured by a Victoreen condenser r meter 
and, unless otherwise stated, were meas- 
ured in air The measurements were made 
in the center of a beam 15 by 15 an m 
size with the thimble chamber against the 
end of the cone which was covered with 
celluloid or felt At the beginning the 
measurements were actually made with an 
open air chamber on the supervoltage 
apparatus, and with a Fncke-Glasser 
dosimeter on the high voltage Later 
they were correlated with the present Vic- 
toreen condenser r meter and all the read- 
ings converted to this standard The sym- 
bol, “r,” and the term, “roentgen,” are 
used interchangeably for measurements 
made with the Victoreen condensor r meter 
in air whether in the 200 kv or 1,000 kv 
beams, even though it is recognized that 
such measurements of 1,000 kv radiations 
may not be absolutely correct When 
the measurements refet to the ionization 
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elapsed time produced a severe epidermitis 
from which the skirt recovered in the sec- 
ond month 

A sufficient number of examples have 
now been given to show that the doses 
given and the reactions which resulted do 
not differ greatly whether 200 kv or 1,000 
k\ radiations are used While it is too 
early to speak of end-results, the number 
of patients already dead convinces us that 
no great imprcn ement over the results ob- 
tained by 200 kv radiation with similar 
protraction can possibly result 

In the foregoing discussions no account 
is taken of any as yet unproved wa\ e length 
effects 

SUMMARY 

1 A comparison is made between the 
effects on the skin obtained by the use of 
radiations from a 200 kv constant poten- 
tial apparatus and from a 1,000 kv Sloan 
type generator 

2 It is shown that, while an increase of 
25 per cent m the number of roentgens 
measured m air can be gn en with the 1,000 
k\ radiations, the increase m the dose as 
measured on the skin, with the addition of 
the exit dose, is negligible 


3 The amount of energy absorbed in 
the depths as measured by a thimble cham- 
ber ionization meter is not greater m many 
thin parts for 1,000 kv than for 200 k\ 
radiations 

4 The limiting factor m many instances 
is not the skm reaction but the reaction of 
the mucosa and other deep structures, 
whether 1,000 kv or properly used 200 kv 
radiations are employed 

5 The real value of 1,000 kv radiations 
lies in the treatment of very thick patients, 
or when very small fields can be used 

6 Progress m radiation therapy is more 
likely to be made by varying factors other 
than kilo voltage 
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ber of ergs absorbed This is an increase 
of over 100 per cent, whereas the pres- 
ent studies show an increase of only 
25 per cent for supervoltage We have 
not found a complete explanation of this 
discrepancy The amount of back-scatter, 
the exit dose, the method of measuring 
roentgens, the rate or recovery of the skin, 
the value of the monochromatic equiva- 
lent voltage, and the rate of administra- 
tion must all be considered 

The amount of back-scatter to the sur- 
face from a particular beam of radiation is 
controlled by the size of the field For 
the field 10 by 15 cm in size, this back- 
scatter, as measured by the Victoreen con- 
denser r meter, is 35 per cent for the 200 
kv and 10 per cent for the 1,000 kv ra- 
diations The 2,000 r air measure of 200 kv 
radiations, therefore, equals 2,700 'Vonthe 
surface, and the 2,500 r equals 2,750 “r ” 
It was shown by Stone and Aebersold 
(3) that, in the ease of supervoltage ra- 
diations, the exit dose becomes of appre- 
ciable size When using 1,000 kv , 80 cm , 
target-skm distance and a field measuring 
10 by 15 cm it is approximately 20 per 
cent of the surface dose after traversing a 
section 20 cm thick With 200 kv , the 
other conditions being the same, the exit 
dose is only 10 per cent Thus to the total 
apphed skin dose in a cross-fire technic we 
have to add the exit dose, 550 “r” for the 
supervoltage and 270 "r” for the high volt- 
age Adding these exit doses, which, of 
course, include scattering, it is seen that 
each surface receives 2,970 “r” from the 200 
kv apparatus, and 3,300 “r” from the 1,000 
kv apparatus 

We are not prepared to discuss the 
measurement of the roentgen of 1,000 kv 
radiations by the thimble chamber We 
c-an say that with the thimble chamber 
which we used a slightly larger number of 
roentgens (about 10 per cent) was re- 
quired than with 200 kv radiation to pro- 
duce the same effects on small biological 
objects Thus to have the same biologi- 
cal effect the reading of the r meter needed 
to be 10 per cent more for l,0C0kv than for 
200 kv radiations If 10 per cent is sub- 


tracted from 3,300, we get 3,000 “r” as the 
surface dose from 1,000 kv radiations, in 
comparison with 2,970 “r” from 200 kv 
radiations 

The effect of the rate of recovery of the 
skm during protracted treatments is very 
difficult to measure or estimate As was 
mentioned above, it takes a few days longer 
for an erythema, produced by a single ex- 
posure, to appear after 1,000 kv radiations 
than after 200 kv radiations On the basis 
of previous experience with lower voltages 
it would seem that the recovery from 1,000 
kv radiations would be slower With pro- 
tracted treatments a greater accumulative 
effect could be assumed to result from the 
slower recovery 

The monochromatic equivalent kilovolt- 
age is one way of stating the quality of the 
beam of x-rays It gives the average en 
ergy of the photons m the beam but does 
not describe the distribution of their ener 
gies This fact makes it extremely diffi- 
cult to apply to practice m connection with 
heterogeneous beams of radiation, the in- 
formation obtained from calculations based 
on an absorption of pure monochromatic 
radiation The difference m the erythema 
dose for the two heterogeneous beams of 
radiation being considered would not be so 
great as that calculated for pure monochro- 
matic beams of 100 and 500 kv 

The effect of the rate of administration 
of radiation (the r per mmute intensity) on 
the production of erythema is at the present 
time the subject of considerable contro- 
versy It seems certain, however, that 
there is some effect and that it takes a larger 
dose to produce an erythema if that rate is 
low and the time taken to administer it 
longer than if it is high and the time shorter 
If this is true it would have taken more 
than 2,500 r to produce the same results 
with the supervoltage if the rate had been 
12 r per mmute instead of 25 
Whatever the explanation may be, we 
are forced to conclude that, m protracted 
therapy to the pelvis as described, the 
number of roentgens as measured in air 
■with the Victoreen condenser r meter can 
be only about 25 per cent greater for 1,000 
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elapsed time produced a severe epidermitis 
from which the skin recovered m the sec- 
ond month 

A sufficient number of examples have 
now been given to show that the doses 
given and the reactions which resulted do 
not differ greatly whether 200 kv or 1,000 
lev radiations are used While it is too 
early to speak of end-results, the number 
of patients already dead convinces us that 
no great improvement over the results ob- 
tained by 200 kv radiation with similar 
protraction can possibly result 

In the foregoing discussions no account 
is taken of any as yet unproved wave length 
effects 

SUMMARY 

1 A comparison is made between the 
effects on the skin obtained by the use of 
radiations from a 200 kv constant poten- 
tial apparatus and from a 1,000 kv Sloan 
type generator 

2 It is shown that, while an increase of 
25 per cent m the number of roentgens 
measured in air can be given with the 1,000 
kv radiations, the increase in the dose as 
measured on the skm, with the addition of 
the exit dose, is negligible 


3 The amount of energy absorbed in 
the depths as measured by a thimble cham- 
ber ionization meter is not greater m many 
thin parts for 1,000 kv than for 200 kv 
radiations 

4 The limiting factor in many instances 
is not the skm reaction but the reaction of 
the mucosa and other deep structures, 
whether 1,000 kv or properly used 200 kv 
radiations are employed 

5 The real value of 1,000 kv radiations 
hes m the treatment of very thick patients, 
or when very small fields can be used 

6 Progress m radiation therapy is more 
likely to be made by varying factors other 
than kilovoltage 
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skin distances with those of increased 
voltage 

Some of the doses actually administered 
are of interest and value to those contem- 
plating supervoltage therapy In nearly 
all regions of the body we treat opposing 
fields on alternate days, and have used 20 
days of treatment in from 20 to 25 days 
elapsed time as our mean In general, it 
may be stated that the immediate skm re- 
action from 1,000 kv radiation tends to be 
drier for the same degree of pigmentation 
as seen at the end of two months than that 
produced by 200 kv radiation 

Tables I and II show the results m a 
few patients treated over the pelvis and 
selected because the records of the 
reaction of the skm at various times 
were sufficiently complete They show 
that those treated with an average of 300 r 
per port per treatment, to a total of 3,000 
roentgens per port m from 20 to 25 days 
elapsed time, had a higher percentage of 
severe immediate reactions and all of the 
late severe changes We have treated a 
few patients with 400 and more roentgens 
per port per treatment, reaching totals of 
4,000 roentgens per port m from 20 to 25 
days All of these have had very severe 
primary reactions that were slow to heal 

Table III shows the mucosal reactions as 
estimated by the severity of the diarrhea 
produced It is plam that marked diarrhea 
is frequently caused by the smaller doses 
which gave the less severe skm reactions 
It is our belief that in treating pelves there 
is no justification for producing severe skm 
or mucosal reactions The results do not 
justify the immediate suffering nor the 
threat of late changes All of those treated 
with more than 300 r per port per treat- 
ment developed very severe diarrhea 
In the treatment of lesions of the throat 
we have frequently prolonged the treat- 
ment beyond the 20 sittings and have var- 
ied the daily dose because of the general 
reaction We have also found great varia- 
tion in the skm and mucosal reactions of 
individual patients We have frequently 
added a posterior port to the two lateral 
ports without noticeably increasing the 


skm reaction In general we have given 
an average of 265 r per port to opposite 
ports and treated them on alternate days 
to an average total of 2,800 r per port Of 
24 patients so treated only eight had a 
severe epidenmtis, whereas 20 had severe 
epithehtis The period of observation has 
been too short to tell what the late changes 
in the skm will be, but we know that many 
patients have developed marked edema of 


TABLE I — PELVIS — EARLY SKIN REACTIONS 
1 000 KILOVOLTS 


Dailj 

Dose 

Total 

Type of Reactions 

per 

Port 

per 

Port 

_ _ _ . _ 

None 

First 

Degree 

Dry 

Peeling 

Second 

Degree 

300 

3 000 

0 

3 

8 

6 

250 

2500 

2 

4 

13 
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TABLE II — PELVIS— LATE SKIN REACTIONS 
1 000 KILOVOLTS 


Daily 

Dose 

per 

Port 

Total 

Dose 

per 

Port 

Type of Reaction 

Re 

covery 

Dry 

P'g- 

menta 

tion 

Telan 

giecta 

sis 

' Leath 
er" 
SUn 

300 

3 000 

4 

0 

2 

4 

250 

2 500 

6 

6 

0 
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TABLE in — PELVIS — MUCOSAL REACTIONS 


Daily 

1 Total 
Dose 
per 
| Port 

Degree of Diarrhea 

per 

Port 

| None 

| Mild 

Moder 

ate 

Severe 

300 

3 000 

1 

0 

9 

2 

250 

2 500 

3 

3 1 

6 

4 


the throat We feel that we are limited by 
the mucosal changes more than by the skm 
changes, but this same condition holds true 
for 200 kv radiations if heavily filtered and 
given with 80 cm target-skm distance 
We have used fields 10 by 10 cm in size, or 
larger, in most cases 

Eight patients with lesions of the breast, 
not operated on, have been treated by the 
tangential method using two oblique fields 
10 by 20 cm or larger In these cases an 
average of 2,500 r per port m 23 days 
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colloid type of material not unlike that found 
in the left lobe of the thyroid gland and in the 
aberrant mass present in the mediastinum 
“In a portion of the third thoracic vertebra 
there was an area of colloid material similar 
to that found in the clavicle, having replaced 
the bone and communicating with the spinal 
canal, the growth extending into and pressing 
on the spinal cord at this point Chronic de- 
forming spondylitis involved the fourth to 
sixth dorsal and several of the lumbar vertebrae 
“Histologic Findings — Bronchopneumonia 
Colloid adenoma of the thyroid gland (Fig 
10-/1) Metastatic tumors, consisting of col- 
loid adenoma, involved the mediastinum, the 
right clavicle, the third thoracic vertebra 

Otherwise, this autopsy revealed no 
evidence of anomalies or disease processes 
Correlating this autopsy report to those 
points of the patient’s history recorded 
above, one feels inclined to conclude that 
several years before his death a pneumomc 
infection lead to the rupture of a caseated 
tracheobronchial lymph node which dis- 
charged its contents and subsequently 
healed without having produced a paren- 
chymal dissemination of a tuberculous in- 
fection Furthermore, metastases occurred 
in the mediastinum and skeletal seg- 
ments from an adenoma of the thyroid 
gland The pathologist was unable to 
find any evidence of carcinoma, either m 
the primary adenoma or the metastases 
Clinically, no tumor of the thyroid ever 
was apparent While offhand one would 
feel inclined to share Simpson’s view re- 
ferred to, this case might be cited m fai or 
of the assumption that occasionally his- 
tologicall) benign tumors of the gland 
metastasize to distant organs 

In connection with this case of metas- 
tasizing adenoma of the thjroid we in- 
clude m tins report a rtsumc of the early 
lnstors of a multiple mjeloma which is 
quite interesting We regret though that 
a complete review is impossible as this pa- 
tient was seen onl\ a few tunes m consul- 
tation He died finally m another insti- 
tution, and detailed information later on 
w is refused us b\ this hospital Se\ en- 
Uen months prior to the first consultation 
this patient, white male age about 50 


years, while camping in a Canadian cot- 
tage during a cold wintery night devel- 
oped a swelling m the right cervical gland 
region until a sensation of a wry-neck The 
soreness disappeared slowly, but the swell- 
ing of the glands persisted The patient 
visited a well-known hospital but, dissatis- 
fied, left their care Subsequently, a pedia- 
trician friend examined him and apparently 
regarded the glandular swelling very hghtly , 
informing him that it would probably 
disappear without any particular treat- 
ment, though this resolution might require 
several months One year after the on- 
set of this swelling another physician was 
consulted He resorted to treatment con- 
sisting of subcutaneous injections, which 
in all probabihty contamed arsenic, iron, 
and strychnine When no result was 
obtained, a biopsy was suggested and 
finally performed 15 months after the 
onset of the disease The pathologic re- 
port submitted by a highly competent ex- 
aminer was “Lymphosarcoma of the re- 
ticular cell type ” Later, the patient 
received extensive radiation therapy to 
neck, supraclavicular regions, both axillae, 
mediastinum, spleen, and both groins 
The effects of this treatment upon the 
lymphadenopathy in the neck were en- 
tirely negligible although unquestionably 
full erythema doses were applied under 
heavy filtration, from which the resultmg 
tanning was quite apparent at the time he 
visited us 

In consultation we observed a rather 
hard adenoma m the thyroid just to the 
left of the midlme There w r as an exten- 
sne lymphadenopathy involving the cer- 
vical lymph nodes on the right side These 
nodes were of hard consistency , the o\ er- 
l}ing skin, as mentioned, was quite tanned, 
and no hair was present There was evi- 
dence of a former otitis media and mas- 
toiditis, with partial sclerosis of the tem- 
poral bone and formation of a very large 
cell — demonstrated roentgenographicallj 
Roentgenologic examination of the chest 
re\ ealed a de\ lation of the trachea to the 
right at the upper thoracic aperture wntli 
a mild hourglass-shaped compression of the 
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skin distances with those of increased 
voltage 

Some of the doses actually administered 
are of interest and value to those contem- 
plating supervoltage therapy In nearly 
all regions of the body we treat opposmg 
fields on alternate days, and have used 20 
days of treatment m from 20 to 25 days 
elapsed time as our mean In general, it 
may be stated that the immediate skm re- 
action from 1,000 kv radiation tends to be 
drier for the same degree of pigmentation 
as seen at the end of two months than that 
produced by 200 kv radiation 

Tables I and II show the results in a 
few patients treated over the pelvis and 
selected because the records of the 
reaction of the skm at various times 
were sufficiently complete They show 
that those treated with an average of 300 r 
per port per treatment, to a total of 3,000 
roentgens per port in from 20 to 25 days 
elapsed tune, had a higher percentage of 
severe immediate reactions and all of the 
late severe changes We have treated a 
few patients with 400 and more roentgens 
per port per treatment, reaching totals of 
4,000 roentgens per port m from 20 to 25 
days All of these have had very severe 
primary reactions that were slow to heal 

Table III shows the mucosal reactions as 
estimated by the severity of the diarrhea 
produced It is plain that marked diarrhea 
is frequently caused by the smaller doses 
which gave the less severe skm reactions 
It is our belief that in treating pelves there 
is no justification for producing severe skm 
or mucosal reactions The results do not 
mstify the immediate suffering nor the 
threat of late changes All of those treated 
with more than 300 r per port per treat- 
ment developed very severe diarrhea 

In the treatment of lesions of the throat 
we have frequently prolonged the treat- 
ment beyond the 20 sittings and have var- 
ied the daily dose because of the general 
reaction We have also found great varia- 
tion m the skm and mucosal reactions of 
individual patients We have frequently 
added a posterior port to the two lateral 
ports without noticeably increasing the 


skm reaction In general we have given 
an average of 265 r per port to opposite 
ports and treated them on alternate days 
to an average total of 2,800 r per port Of 
24 patients so treated only eight had a 
severe epidermitis, whereas 20 had severe 
epithelitis The period of observation has 
been too short to tell what the late changes 
m the skm will be, but we know that many 
patients have developed marked edema of 

TABLE I — PELVIS — EARLY SKIN REACTIONS 
1 000 KILOVOLTS 


Daily 

Total 

Type of Reactions 

per 

Port 

per 

Port 

None J 

First 

Degree 

Dry 

Peeling 

Second 

Degree 

300 

3 000 

0 

3 

S 

6 

250 

2 500 

2 l 

4 

13 

4 


TABLE H — PELVIS — LATE SKIN REACTIONS 
1 000 KILOVOLTS 


Daily 

Dose 

per 

Port 

Total 

Dose 

per 

Port 

Type of Reaction 

Re 

covery 

Dry 

Pig- 

menta 

tion 

Telan 

giecta 

sis 

Leath 

er 

Sim 

300 

3 000 

4 

0 

2 

4 

250 

2 500 

6 

6 

0 
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TABLE in— PELVIS— MUCOSAL REACTIONS 


Daily 

Dose 

per 

Port 

Total 

Dose 

per 

Port 

Degree of Diarrhea 

None 

Mild 

Moder 

ate 

Severe 

300 

3 000 

1 

0 

9 

2 

250 

2 500 

3 | 

3 1 

6 | 

4 


the throat We feel that we are limited by 
the mucosal changes more than by the skm 
changes, but this same condition holds true 
for 200 icv radiations if heavily filtered and 
“ with 80 cm target-skin distance 
W e have used fields 10 by 10 cm in size, or 
larger, in most cases 

Eight patients with lesions of the breast, 
not operated on, have been treated by the 
tangential method using tuo oblique fields 
10 by 20 cm or larger In these cases an 
average of 2,500 r per port in 23 days 
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plicable anemia, and (6) chronic nephritis 
with nitrogen retention, low blood pres- 
sure, and high serum protein To their 
collection we add two cases 

Case No 37704 White male, aged 50 
Thirteen years prior to admission he had 
suffered from a “renal mfection ” For five 
months previous to admission he noticed 
gradually increasing sensory and motor 
disturbances m his lower extremities — 
“did not know where his abnormally cold 
feet were, sensation of needles m his legs, 
loss of co-ordmation of lower extremities, 
loss of motor power now extending to the 
lower nbs ” He also complained much of 
lumbar back pain He had been told by 
one physician that he was afflicted with a 
case of the \cry common lower back pain, 
and on tins information took a number of 
chiropractic treatments 

On admission there was hyperesthesia 
extending from the feet to the umbilicus 
Head and chest would perspire quite pro- 
fuseh down to the eighth dorsal segment, 
but the bodj was dry below r tins le\el 
Reflexes w ere lost m low er limbs and abdo- 
men, the left cremasteric reflex, how e\er, 
was present There was weakness and 
some spasticity of the lower extremities 
Pulling the head forward caused pain m the 
midportion of the back 1 he spinal fluid 


was shghtly xanthochromatic A definite 
block was observed on jugular compression 
Five cubic centimeters of ascending lipio- 
dol were injected in the lumbar region for 
subsequent roentgenologic examination 
Spmal fluid globulin +, total protein, 
85 mg per 100 c c , two white blood cells 
per emm , gold curve, negative, Eagle, 
Kline, Kahn tests, negative, 5,730,000 red 
blood cells, 11,800 wdnte blood cells, 86 
per cent polymorphonuclears, 14 per cent 
small lymphocytes 

Roentgenograms (Fig 1-/1 -C) showed 
an obstruction of the spmal canal at the 
level of the eighth dorsal vertebra There 
was involvement of the body and both 
pedicles of the seventh dorsal vertebra by a 
bone tumor, creating isolated areas of de- 
mineralization There was considerable 
dilatation of the heart and aorta No sign 
of pulmonary disease was discovered, and 
the humen, lumbar spine, pehis, and 
femora appeared to be normal One of 
our associates, w ho originally reported the 
roentgen-ray e\ idence, felt that a neoplasm 
w as present m the se% entli dorsal \ erte- 
bra, though he did not feel entirelj certain 
that an inflammatory process could be 
ruled out definitely In consultation we 
suggested the probability of a myeloma 
\ laminectomy was performed and “the 


TUMORS INVOLVING THE SKELETON 

By HANS A JARRE, M D , Attending Radiologist, The Grace Hospital, Detroit, Michigan 


T ==UMORS of bone present features of 
great clinical, roentgen diagnostic, 
and radiotherapeutic interest The 
addition of neiv case records to existing 
compilations is desirable, particularly of 
neoplasms with unusual features The 
presentation of the following group, there- 
fore, seems appropriate in this issue of 
Radiology, especially as all of these cases 
were seen in the Department of which Dr 
Rollrn H Stevens is the Director 

There exists in the medical literature a 
controversy concerning metastatic tumors 
developing from apparently benign pri- 
mary tumors of the thyroid gland The 
subject was reviewed critically by Simp- 
son, who came to the conclusion that, on 
most careful analysis, all these cases should 
be regarded as metastases of a primary 
very small carcinoma of the thyroid gland, 
imitating types of benign tumors of the 
thyroid to such an extent that they are 
most easily confused with non-malignant 
neoplasms Such a case is reported here- 
with 

CASE REPORT 


density of the bone, believed to represent 
a bone cyst This fracture healed in- 
completely, with considerable delay In 
the Fall of that year paralysis developed 
in the lower half of the body, and in roent- 
genograms obtained under very unsatis 
factory circumstances one thought to dis 
cover a collapse of the third dorsal verte- 
bral body The patient subsequently suc- 
cumbed to a pneumonia 

From the autopsy report by Dr C I 
Owen, Director of the Laboratories of 
The Grace Hospital, we quote 

"There is a small visible and palpable en- 
largement in the outer third of the nght clav- 
icle, hard and bony to the touch There is no 
visible nor palpable enlargement of the thyroid 
gland There are no other external markings 
of importance 

"Right Lung — Extensive pleural adhesions 
over this entire lung were present The lymph 
nodes at the bifurcation of the trachea were 
somewhat enlarged, markedly anthracotic, and 
upon incision into some of them, there were 
found caseated and partially calcified areas 
A bronchopneumonia prevaded throughout the 
lower lobe, which was somewhat firmer on pal- 
pation, had a much redder appearance, and 
from the cut surface of which numerous small 


The cluneal history available at this 
time, 16 years after the patient’s death, is 
most mcomplete, but a careful autopsy 
report is available and also histologic sec- 
tions 

The patient was a white male, SO years 
of age About four years prior to his 
death he contracted pneumonia and for 
some prolonged time afterward was af- 
flicted with an unpleasant cough and ex- 
pectoration For several weeks his spu- 
tum contained numerous tubercle bacilli 
which, however, finally disappeared rather 
rapidly with all clinical manifestations of 
any type of pulmonary disease In April, 
1921, his nght clavicle fractured without 
any known provocation The x-ray re- 
port at that time stated that a fracture 
through the middle third of this clavicle 
was surrounded by an area of diminished^ 


droplets of pus were expressed On section 
of the upper lobe localized bronchopneumonic 
areas were found, from which also small drop- 
lets of pus exuded The middle lobe did not 
exhibit evidence of disease. 

"In the upper mediastinum there was a 
mass of aberrant thyroid tissue about 9X7X0 
cm in size Its gross characteristics were 
those of a colloid adenoma This mass had 
pushed the trachea over to the right so that a 
semicircular indentation had occurred It 
was not connected with the thyroid gland 

"Thyroid Gland — The nght lobe, isthmus, 
and lower portion of the left lobe contained 
normal thyroid tissue The upper portion 
of the left lobe o\ er an area of about 2 5 cm was 
adenomatous in character, not definiteh ma- 
lignant In the outer third of the nght clav- 
icle there was an irregular enlargement about 
one-half again the normal diameter At this 
point a fracture occurred on simple manipula- 
tion The bone at this point consisted of a 
thin shell from 1 to 2 mm thick The medullary 
portion of the bone throughout contained a 
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The patient succumbed to his disease his suffering Foci of multiple myeloma 
twelve and one-half months following the were widely spread throughout the 
original admission to the hospital skeleton, and histologically were of the 

A 5 15-31 B 8 6-31 C 7-20-31 



From the autopsj report we moreh 
•date that a bronchopneumonia terminated 


plasma-cell type (Fig 10-C) There was a 
chronic nephritis, a pronounced arteno- 
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trachea This deviation was produced by 
a tumor in the thyroid region which 
showed irregular calcification Otherwise, 
no evidence of disease was discovered on 
physical and roentgenological search 
Hematologic examination revealed a 
“moderate degenerative anemia of a 
hyperchromohgocythemic type,” further- 
more, a "regenerative shift of the neutro- 
philes with a low total count,” and finally 
a “mild hyperbasophiha ” After all medi- 
cation had been discontinued for some tune 
there remained m the hematologic picture 
a 1 ‘mild secondary normocytic regenerative 
anemia” m the presence of a “normal total 
white count with moderate regenerative 
shift of the neutrophilic senes ” There 
was then a “persistent lymphocytopenia 
and mild eosmophiha ” The impressions 
of the blood studies reported at this tune 
were 


of thyroid carcinoma may be considered in 
new of the fact that this type of tumor has 
often in the past been confused with sarcoma. 
I am unable to be positive in the matter, but 
feel certain that it is either a reticulum cell sar- 
coma or a small-cell carcinoma of the thyroid " 

Through the kind co-operation of tins 
pathologist we obtained a stained tissue 
shde which was submitted to Dr Broders, 
pathologist to the Mayo Clime He re- 
turned the diagnosis of plasma-cell mye- 
loma After this information had been 
submitted to the patient he never returned 
for any further consultation We learned 
that he died approximately two years later, 
with the typical clinical manifestations of 
multiple myeloma 

It is apparent from this unfortunately 
very incomplete case record that this type 
of disease does not always follow the gener- 
ally accepted course, that a clinical diag- 


“At present the blood picture presents a 
mild irritative hyper-regenerative picture af- 
fecting the neutroplules only The causative 
factors still present seem to be not of a septic 
nature, since a hyper-eosinophilia was ob- 
served The depression factor which influ- 
enced the hemoglobin and the red blood count 
levels seems to have been eliminated As a 
whole, the picture has improved ” 


nosts may be extremely difficult, particu- 
larly if highly trained pathologists render 
such varying opinions In this instance 
soft tissue manifestations — tumors — were 
the earliest signs of myeloma and lasted in 
rather stationary form from two to three 
years before generalized skeletal symptoms 
became apparent The sudden onset of 


Clinically we could not readily subscribe 
to the histologic diagnosis of lymphosar- 
coma for the following reasons The 
growth persisted for from 16 to 18 months 
without appreciable change It was not 
influenced at all by radiation therapy 
The presence of a tumor m the thyroid 
gland apparently had been entirely disre- 
garded Therefore, we suggested for diag- 
nostic consideration the presence of either 
a malignant tumor in the thyroid gland or 
derivation therefrom, with metastases 
to cervical lymph nodes 

We co mmuni cated again with the pa- 
thologist who had submitted the original 
tissue diagnosis of lymphosarcoma of the 
reticular type and received the following 
information 


“The tumor presents the appearance of a 
diffusely infiltrating mass, having the general 
appearance of alveolar reticulum-cell sarcoma 
Howe\ er, the diagnosis of the small type cell 


the observed swelling, the presence of a 
tumor in the thyroid gland, the familial dis- 
position to thyroid disease, the lack of re- 
sponse of manifest tumor masses to radia- 
tion, the absence of any of the cluneal and 
roentgenologic conditions, on which a diag- 
nosis of multiple myeloma might have been 
based — all these facts could hardly lead to a 
diagnosis such as finally was established 
from histologic examination of a biopsy 
Geschickter and Copeland, m them book 
“Tumors of Bone,” emphasize six condi- 
tions which, taken in pairs, triads, or col- 
lectively as a group, assume a diagnostic 
value of the first order, i\ hde m themselves 
they do not constitute conclusive evidence 
of multiple myeloma They are (1) mul- 
tiple m\ olvement of the skeletal trunk in 
an adult, (2) pathologic fracture of a nb, 

(3) the excretion of Bence-Jones bodies, 

(4) characteristic backache mth signs of 
early paraplegia, (5) an otherwise mex- 
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Laboratory Findings — Hemoglobin var- showed a relative lymphocytosis, oeea- 
led from 32 to 62 per cent, with corre- sionally up to 63 per cent, while the 
spondmg red counts of from 1,500,000 to total count varied between 3,900 and 
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lamrnre of the seventh and eighth dorsal 
vertebrae were found to be involved by 
tumorous tissue [Dr E S Gurdjian] 
These lamina were removed and as much 
of the tvmor, which was pressmg against 
the spmal cord, as was compatible with 
careful work, was resected ” 

Histologic Report —The tissue is new- 
growth with a scanty, fibrous tissue stroma, 
trabecular in architecture The paren- 
chyma is composed of somewhat ana- 
plastic plasma cells, which vary in size 
somewhat but average ten to fifteen n 
Some of them contain hyperchromatic 
nuclei and an occasional large prominent 
nucleolus is present Some cells appear as 
small lymphocytes There are many blood 
spaces and new blood vessels (See Fig 
10-B ) 

Diagnosis — Plasma-cell myeloma (Dr 
C I Owen) This patient expired 
nearly ten and one-half months after 
admission Two months before his death 
no manifestations of myeloma could be 
discovered anywhere else in his skele- 
ton Radiation treatment to the in- 
volved vertebra was without any de- 
monstrable effect He grew weaker 
gradually and developed marked abdomi- 
nal distention, with severe edema of his 
lower extremities, pain and sensory dis- 
turbances m the upper extremities 
Bence-Jones bodies were not found in his 
urine even at repeated examinations, nor 
was there ever recorded any evidence of 
nephritis in his urine though no blood 
chemistry was done An autopsy could 
not be secured 

The available observations on this pa- 
tient thus revealed backache, with signs of 
early paraplegia, and a multilocular de- 
structive process in the body and laminae 
of the seventh dorsal vertebra, while all 
other evidence which might have sup- 
ported a diagnosis of myeloma was miss- 
ing This suggested diagnosis was con- 
firmed histologically As far as we know , 
this patient did not develop grossly de- 
monstrable myelomatous lesions anywhere 
else in his skeleton His death resembled 
that of myocardial failure Monostotic 


manifestations of myeloma are quite rare 
though some apparently have been ob- 
served 

Case No S2SSS, in contrast, represented 
the text-book picture described by Ge- 
schickter and Copeland The patient was 
a white male, aged 52, who complained 
three months prior to admission about 
rheumatic pains in the chest and back, 
improving under medical care On the 
day of admission, while nding in a street 
car, his thigh suddenly flexed without ap- 
parent cause under considerable pain 
He had suffered from intestinal ob 
struction and peritonitis ten years pre- 
viously He harbored lipomas in the 
right lower abdominal wall, and on the 
anterior surface of the right thigh Fig- 
ures 2-A to 2-D show the appearance 
of the fractured right femoral shaft and 
its subsequent configuration during nearly 
one year From the appearance of the 
bone, with a central area of destruction 
and adjacent osteosclerosmg reaction, a 
neoplasm was suspected immediately but 
for a short time the possibility of metastasis 
from a tumor of the urinary tract or the 
thyroid gland was entertained On further 
search of the skeleton, however, three 
weeks later other foci of bone tumors were 
found in ribs, lungs, and other skeletal 
segments, so that the diagnosis of multiple 
myeloma became quite apparent Two 
characteristic views of skull and femur 
(Figs 2-E and 2 -F) illustrate the classical 
appearance of this widespread disease 
Radiation therapy was without any effect 
Bence-Jones bodies were found in the 
urine, together with albumin, about five 
months after admission and from then 
on till the patient’s death Gradually 
increasing anemia was observed On a 
few occasions blood phosphorus was found 
to fluctuate between 3 7 and 4 4 milligrams 
per hundred cubic centimeters, while blood 
calcium fluctuated between 9 and 11 1 
milligrams Increasing calcification of the 
arterial system was observ ed during his 
stay m the hospital, which is also ap- 
parent in the last roentgenogram of the 
fractured femur (Fig 2-D) 
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C I Owen following resection of a costal 
segment in which a lesion was quite ap- 
parent roentgenograplncally (Fig 10-D) 
This diagnosis had previously been sug- 
gested by Dr Howard P Doub, who had 
seen two similar patients After the first 
transfusion spleen and liver decreased m 
size, pain and tenderness disappeared, 
after the second transfusion the gums as- 
sumed a healthy appearance, no longer 
bled, and the patient felt fairly comfortable 
with but occasional tenderness in chest, 
sternum, and clavicle In this condition 
he left our institution and his family 
physician A consultant called by the 
family expressed the opmion that the 
serious diagnosis and prognosis pronounced 
on the basis of the studies recorded above 
w ere neither lustified nor rational, and 
that he would cure tins young man m a 
\ cry short time However, we have defi- 
nite information that he died after slx 
weeks, following attempts at radiation 
therapy at another hospital 

From the illustrations accompanying this 
paper it can be seen readily that bone 
lesions of chloroma resemble early foci of 
multiple myeloma The entire clinical 
picture, of course, is quite at variance 
Tumors of bone occurring in multiple 
members of the same family are not ob- 
served frequently We record one such 
instance, as follows 

Case No S4G41 White female, aged 
1 3 } ears, was hit on the lower part of the 
right thigh by a hard-pitched baseball, in 
September, 1931 One-quarter year later 
spelling occurred, with tenderness on use 
of the extremity and on pressure Dis- 
tiess uas particularly annoimg at night 
In May, 1932, when presenting herself at 
this institution, a tumor mass, hard to 
touch, and tender, about half the size 
of a large orange, i\ as found oi er the inner 
nght femoral condilc On rocnlgeno- 
graplnc examination a malignant osteo- 
genic tumor uas observed winch we 
thought to represent a prnnarv clion- 
dromvxos ircoma (Tig -1- 1) 

In June 1912, is \ rax treatments w ere 
gixcn to the tumor area from two ports, 


to a total of 2,700 r, employing the Pfahler 
terhmc No metastases were discovered 
anywhere Subsequent roentgenologic ex- 
amination (Figs 4-B to 4 -G) showed a con- 
tinuous slow enlargement and expansion, 
culminating in an mcomplete spontaneous 
fracture on Sept 27, 1932 On October 
10, amputation was performed well above 
the tumor by Dr F H Purcell The 
histologic report follows 

'Arising from the lower end of the femur is 
a newgrowth which is infiltrating the soft 
tissues It is lobulated, grayish- white m color, 
and measures 10 X S X S centimeters in size 
It is attached to the femur by a broad base 
The bulk of the tumor is soft but spicules of 
bone are present ” 

Microscopic Findings — "The tumor tissue is 
highly vascular and cellular and contains small 
spindle cells to medium sized gian t cells There 
is much x'anation in size and shape of nuclei, 
quantity of cytoplasm and in staining quality 
Many small areas of calcification are present ” 

Diagnosis — Osteogenic sarcoma of the 
femur 5 

This patient is airve and well to-day 
without any evidence of metastases 

About three years after we had first seen 
this girl her father presented himself, 
complaining of a tumor m the region of the 
manubnum stemi, and of pam m the back 
and legs A mass had been present m the 
sternal region for tw'o months and lvas 
sloxvly enlarging Simultaneously lumbo- 
sacral backache became more intense 
Besides a sex ere oral sepsis there xvas found 
a firm mass about txvo and one-half inches 
in diameter, protruding from the lower 
part of the sternal manubnum Further- 
more, on clinical examination the upper 
mediastinal area seemed wudened to the 
left Roentgenologic examination of the 
chest (Fig 5) showed a lemon-sized tumor 
arising from the left hilum Stmcture of 
the thickened sternal manubnum appeared 
quite loosened up, hone} combed and 
there was a flat retrosternal soft tissue 
tumor A lumbosacral anomaty and some 
lumbar spondylitis, but no sign of tumor, 
"•as discox ered in the spine 3 Radia- 

- V c regret that histologic sections of this growth 
arc no longer a\ ailable for lilustrat ion 
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sclerosis, and myocarditis As stated 
above, this case offered a text-book picture 
of this skeletal disease, and the only one of 
the diagnostic symptoms missing was an 
early paraplegia, though it should be re- 
membered that not all evidence developed 
simultaneously 

Very occasionally we encounter wide- 
spread manifestations of skeletal invasion 
by neoplastic disease which might resemble 
in their roentgenographic appearance early 
signs of multiple myeloma, that is, small 
rounded, somewhat carelessly punched- 
out-appeanng bone defects, associated with 
an indefinite osteoporosis and somewhat 
irregular appealing architecture of the 
cancellous bone We had occasion to ob- 
serve one such patient for whom the final 
diagnosis of chloroma was definitely es- 
tablished from a lesion located in a re- 
sected costal segment This patient’s his- 
tory is given herewith 

Case No 95214 White male, aged 21 
years The early history, as it was given 
to us, sounds somewhat fantastic While 
being baptized, at the age of rune months, 
his right leg was struck against the baptis- 
mal font That night a temperature of 
105 degrees developed, with apparent pain 
and tenderness m the injured extremity 
Following an expectant treatment for two 
months he was operated at a hospital in 
Albany, N Y , and much pus evacuated 
We learned by correspondence with this 
institution that a diagnosis of cellulitis of 
the leg and thigh was made Following a 
convalescence of three months he began to 
walk at the age of fourteen months, when a 
right-sided limp was observed At the 
age of five years he was injured in an auto- 
mobile accident and received sex ere lacera- 
tions to the anterior surface of the right 
thigh He was then in a hospital, the 
name and place of which he cannot remem- 
, ber, for ten weeks At the age of eight 
years he had measles and pneumonia At 
fifteen, he had a dry cough and pain in his 
anterior chest, but physical and roentgen 
examinations at that tune repealed no 
evidence of disease, particularly no sign of 


tuberculosis For the past six or seieu 
years he has had bleeding gums when biting 
apples or brushing his teeth 
In November, 1933, he complained of 
pain m the right side of his chest and epi- 
gastrium without cough or temperature 
Since that time he had lost considerable 
weight Later, distress developed in the 
right sacro-ihac region By December the 
pain had become much worse and spread 
to his knees, hips, ankles, and fingers It 
was quite intermittent in character He 
was afflicted with marked anorexia and 
night sweats The family physician, Dr 
R Q DeTomasi, saw him first in January, 
1934, with the complaints mentioned 
Under the diagnosis of rheumatic fever he 
was hospitalized toward the end of January 
and treatment with salicylates was in- 
stituted Within a week he felt much un- 
proved and went home However, two 
days later his pain returned It was most 
marked at this time m the sacro-iliac areas, 
and the right upper abdominal quadrant 
It was so severe that he had to be re- 
admitted to the hospital 
Physical Examination — Weight approvi 
mately 90 pounds Skin dry, eyes sunken, 
hps cracked and covered with dried blood 
from bleeding gums which were swollen 
and tender, especially along the dental 
margins A chain of glands was felt in the 
posterior cervical region bilaterally Small 
glands were palpated in either supracla- 
vicular area, also the axillary nodes were 
slightly enlarged but not tender On pal- 
pation considerable tenderness was elicited 
along the course of several ribs and on 
pressure ox er the costal arches, also under 
the left costal arch in the region of the 
spleen, which was palpable four fingers be- 
low the costal margm and two fingers from 
the midline The hx er xvas enlarged three 
fingers beloxv the costal margm, less tender 
than the spleen Both costal x r ertebral 
angles were quite tender There xvere 
scars on the right hip and thigh The 
right hip itself was extremely tender on 
palpation and motion Otherwise, the 
physical examination rex ealed nothing of 
importance 
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Fig G 

recognized, in Figure 6, for which I am 
indebted to Dr Edgar A Kahn, of the 
Department of Neurosurgery at the Uni- 
versity of Michigan 

Roentgenographic examination revealed 
an osteogenic tumor of highly granulated 
appearance, filling practically the entire 
frontal sinus, destroying a considerable 
portion of the left orbital roof and invading 
the cranial canty by destruction of the 
inner table of the frontal bone dorsotnedi- 
all) to the orbital roof It also extended 
into the left upper anterior ethmoidal 
area (Fig 7) While we could not defi- 
nitch identify this tumor, uc suggested 
for differential diagnosis endothelioma and 
psammoma Within a month’s time it w as 
apparent that m spite of radiation treat- 
ment— nearly 1,400 r were gircn to the 
tumor field from three ports or a total of 
4 200 r during a period of three weeks — 
the neoplasm was enlarging m all direc- 
tions 

Dr Gurdjian remo\ ed some of the tumor 
tissue for histologic un estigation, Dr C 
I Owen reporting as follows 



Fig 7 


"The specimen is composed of a small 
amount of well differentiated dense fibrous tis- 
sue and a parenchyma of a typical cartilage 
tissue The cartilage tissue is highly cellular, 
somewhat undifferentiated, and the matrix 
is deeply stained The exact degree of malig- 
nancy is not e\ ident These tumors recur on 
incomplete removal and become malignant at 
times Diagnosis Chondroma " 

This patient w as transferred to the De- 
partment of Neurosurgery at the Univer- 
sity of Michigan and for information on her 
subsequent fate I am indebted to Dr 
Edgar A Kahn He reported that Dr 
Peet made an attempt to rernor e the huge 
tumor which projected out on the fore- 
head and also lm aded the r anous ac- 
cessory sinuses Grossly, he felt that he 
had succeeded, though it w as an exceeding!) 
radical operation Dr Weller’s report 
was osteochondrosarcoma, not suflicienth 
cellular to gne rise to metastases A 
recurrence took place a few mouths later 
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urine, which was always negative for 
sugar and albumin except on three days 
of intense salicylate medication when a 

A 5 21-32 B 6-21-32 


lary line There was a severe left sacro iliac 
arthritis and of a less pronounced degree on 
the right side Peculiar osseous deficiencies, 

C 6-21-32 D 8-8-32 



trace of sugar occurred Occasionally 
hyaline and granular casts were observed 
in the urine 

From the x-ray studies we quote the 
following remarks 


“Bony structure throughout the thon £ic 
cage and shoulder girdles appears 

eertanTdegree os- 

in the left sex enth nb near the postenor axnl- 


as mentioned, were also found throughout the 
pelvis, especially in the ischial and pubic 
rami, furthermore, in the proximal portions 
of the femora and lumbar spine ” 

In April widespread similar foci were 
found in various bones of the facial skull 
and some also in the eah anum (Figs 3 -A — 

3-D) ' * 

No radiation therapy was employed 
though a histologic diagnosis of chloroma 
(lymphoblastic type) was made by Dr 

1 Sec also Dr Shcbesta's paper on mastoiditis m this 
issue 
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Fig 5 

tion therapy was applied to the sternum 
and mediastinum from two ports for 23 
days A modified Coutard technic was 
used for a total of 5,340 r of heavily filtered 
radiation During our observations no 
very material change occurred m the 
roentgen appearance of this patient’s new- 
growth but arborization of the lung-fields 
became moderately intensified This 
might have been the result of either radia- 
tion therapy or vascular stasis During 
our observation this patient failed con- 
siderably and became quite irrational, so 
that he finally had to be transferred to the 
County Hospital There a biopsy from 
the sternum was taken but proved unsatis- 
factory for histologic examination A re- 
quest for further study was refused by the 
patient, and he died six weeks after he had 
been seen by us for the first time No 
autopsy was secured 

If we were inclined to accept case his- 
tones at their face value there would be no 
indication in either of these two patients 
charts of the occurrence of an osseous neo- 
plasm in multiple members of this family 

1 Roentgen records of the sternum are not suitable 
for reproduction 


It is not our intention to draw untenable 
conclusions from the results of the thera- 
peutic measures employed The diffi- 
culties in evaluation of case histones, 
particularly in regard to tendencies of in- 
heritance, however, we want to stress — 
speculation as to possibly aggravated malig- 
nant tendencies in subsequent genera- 
tions is left to the reader We regret 
sincerely that matenal for a final histologic 
diagnosis m this last patient could not be 
secured, and probable metastasis to the 
bram could not be proven, as primary tu- 
mors of the sternum are extremely rare 
and metastases to this patient’s brain were 
suspected from his behavior 

Primary osteogenic tumors of the cra- 
nium are quite rare We report here- 
with an osteochondrosarcoma which dur- 
ing the time of its observation became de- 
cidedly more malignant in character and 
ultimately led to the patient’s death 
Case No 88258 White female, aged 
21 years From the past history one might 
merely mention that she had been afflicted 
repeatedly with sore throats and periton- 
sillar abscesses She had also suffered 
from pleurisy two } ears prior to admission 
When entering our institution she com- 
plained of headaches, which had prevailed 
for about one year This distress was 
first localized to the frontal region but lately 
had been quite generalized throughout the 
head and occurred in increasingly frequent 
attacks and with more intense seventy 
One month prior to admission an itching 
sensation was noted to the left of the bndge 
of the nose in which region within a week a 
rapidly growing tumor developed, extend- 
ing to the supra-orbital ndge and the upper 
left lid, thus somewhat impairing vision 
of the left eye During the development 
of the growth dizziness became quite an- 
noying, as it was sufficiently severe to pre- 
vent maintenance of erect posture On 
the advice of a physician the patient had 
all upper teeth and all lower molars re- 
moved four weeks prior to admission in 
order to alleviate her headaches, and also 
underwent at the same time a tonsillec- 
tomy The extent of the tumor can be 
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sequently exploration and curettage were 
performed (Dr D M Stiefel) He found 
a shiny, dome-shaped tumor of distinctly 
dark olive-green color On incision there 
discharged under considerable pressure a 
material resembling pus mixed with blood 
and nondescript detritus 

Histologic Examination (Fig 10-G) — 
Dr C I Owen furnished the following 

“The soft tissues are widely infiltrated with 
tumor tissue Tlus tumor tissue is composed 
of cells which in general are small, varying from 
small circular densely staining cells to small 
spindle cells with elongated nuclei The bulk 
of them are the latter It is a highly vascular 
tissue and includes much hemorrhage There 
is a slight capillary architecture Diagnosis 
Ewing s tumor of the bone ” 

Two senes of \-ray treatments were 
given At first, 1,800 r of heavilv fil- 
tered high voltage radiation was apphed to 
each of two ports in twenty days At the 
second senes, a little over two months 
later, 1,500 r of heavily filtered high voltage 
radiation was apphed to two ports each 
At this time the patient was quite comfort- 
able and was up and around The re- 
sponse of the neoplasm to this radiation 
treatment is well shown in Figures 9-/1- 
9 -D, remarkable repair resulting in the 
nrvaded bone to an ultimate architecture 
almost resembling healing of the lesion 
In Apnl, 1935, this bo) returned to the 
hospital l vi til pain m shoulders and chest 
An increasing opacity of the nght chest 
was obsencd, interpreted as a spread- 
ing bronchopneumonia with considerable 
congestion in the left lung Roentgen ex- 
amination of skull, shoulders, and mandible 
re\ealed no demonstrable evidence of in- 
vasion b) neoplastic metastases However 
the bov succumbed to lus disease on May 
28, 1935 Iso autopsy was obtained, 
therefore we could not ascertain presence 
or absence of pulmonarv or other scattered 
metastases 



Fig 10 


SUMMARY 

Ten cases of neoplasm involving the 
skeleton are reported One metastasizing 
adenoma of the th)roid, three multiple 
myelomas, one chloroma, one osteogenic 
sarcoma of the femur, one tumor of the 
sternum — not classified, one chondrosar- 
coma of the frontal bone, two endotheli- 
omas of the pubic bone 

The noteworth) features of these cases 
are pointed out Only one of these pa- 
tients is surviving and apparentl) cured 
defimtelv 
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and Dr Peet made another attempt to 
remove the tumor Dr Weller’s report 
was osteochondrosarcoma, becoming pro- 
gressively more cellular Dura and skin 
showed penetration at this time He 
stated that the neoplasm had reached the 
stage at which metastases might occur at 
any time Another operative attempt was 
made about eleven months after we had 
seen this patient first Then, the tumor, 
according to Dr Weller, had become even 
more cellular A large portion of the 
scalp was necessarily removed and it was 
hoped to obtam a granulating surface 
winch might later be grafted The pa- 
tient, however, died of meningitis a day or 
two later No autopsy was obtamed 

While from the original roentgenologic 
investigation we were not able to deter- 
mine the type of tumor present, we felt 
from the beginning that it presented de- 
cidedly malignant characteristics The 
lack of response to rather intense radiation 
therapy should be noted and also the ten- 
dency to mcreasinglymalignant character- 
istics in the histologic structure in spite of 
this radiation treatment 

W e know of but very few primary tumors 
involving the pubic bone and, therefore, 
record two nearly identical Ewing's tu- 
mors (endotheliomas) 

Case No 10098 White female, aged 
14 years 4 The past history was entirely 
irrelevant For two months prior to ad- 
mission this patient had noticed an ache m 
her right thigh which gradually became 
quite severe, so that she was unable to 
bear any weight on this leg No history 
of injury Examination revealed a slightly 
under-nounshed, somewhat anemic looking 
>oung girl There was tenderness over 
the right pubic ramus and the femoral 
ring, while otherwise she seemed to be 
quite healthy Motion of the right hip 
was somewhat limited Blood count 
showed 7,400 white blood cells Tempera- 

* For much of the information concerning this patient 
I am indebted to Dr Church and Dr Poole of Pontiac 
Michigan who had this patient under observation at 
the Pontiac General Hospital 


ture, 101 degrees, fluctuating later between 
99 and 102 degrees From the ongmal 
roentgenologic examination Dr Church 
reported as follows 

"The upper right pelvic ramus showed some 
mottled rarefaction with apparent expansion of 
the bone and periosteal lines along both in- 
ferior and superior surfaces The acetabular 
cavity did not appear to be involved Prob- 
ably a low-grade bone infection or possibl) a 
Ewing s sarcoma The latter is a compara 
tively rare tumor and, therefore, it is much less 
lively than the former We cannot, however, 
rule it out with absolute certainty ” 

On subsequent examination it was ap- 
parent that a somewhat laminated ap- 
pearance became more noticeable along the 
pubic ramus, while concurrently destruc 
tion increased, leaving a somewhat striated 
texture (Figs S A and 8 -B) When we 
saw this patient I felt personally that an 
osteomyelitic process was more probable 
than an osseous neoplasm At the sugges- 
tion of Dr R H Stevens, radiation ther- 
apy was instituted Two senes of treat- 
ments were given in two subsequent 
months, the first consisting of two ports 
to the tumor region, each receiving 1,000 r 
of heavily filtered radiation, while m the 
second senes about 950 r of heavily filtered 
radiation was applied to identical ports 
The illustrations accompanying this article 
(Fig 8) show the response of the growth to 
radiation or, rather, the lack of response to 
the doses administered Subsequently Dr 
R G Owen submitted the following histo- 
logic report on a biopsy 

"The entire mass of tissue consists of a new- 
growth composed of rather small polyhedral 
cells with deep-staining nuclei A moderate 
number of cells exhibit mitotic figures The 
cells m some areas show an alveolar type of 
arrangement, while other areas exhibit a defi- 
nite penthehomatous structure In still other 
places the cells he in thin sheets, adherent to 
delicate connective tissue stroma There is 
considerable necrosis of the newgrowth in cer- 
tain areas and m these places lymphocytic in- 
filtration has occurred There is no evidence 
of differentiation toward cartilage or bone for- 
mation, nor are any giant-cell forms seen, 
Diagnosis Malignant sarcoma of bone (Ew- 
ing s sarcoma type) ” See Fig 10 F 
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therapy of moderate intensity Such was was negative except for the presence of two 
not the case in this instance as is apparent masses in the right groin below Poupart’s 
from the illustrations ligament and under the sartonus muscle 


A t> 19 34 


B S-7 34 




About three years later an almost identi- 
cal case came under our observation 

Case No 9426 White male, 12 years 
of age, complaining of rheumatic pain in 
the right leg for the last month, during 
which period also a growth m the ng 
prom appeared which had been receding 
somewhat in size of late There was no 
history of miury Physical examination 


Tuberculin tests were negative, tests for 
syphilis' were negative Blood count 
showed 3,400,000 red blood cells, 10,000 
white blood cells, 70 per cent polymor- 
phonuclears, 2S per cent mononuclears 
Urinalysis was negative Temperature was 
almost normal The roentgenologic diag- 
nosis of a E wing’s tumor was made from 
the first examination (Fig 9 -A) Sub- 
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tone formation found m the pars petrosa myelitis However, petrositis is most 
does not necessarily parallel that of the commonly found m pneumatized bone 
mastoid portion Belmoff and Balan (1) Routine examination of the pars petrosa 




Fig 3 

{Upper left) Notice the large defect which v, as produced b> a cholesteatoma (Law- 
Schiillcr projection) 

( Upper nglil) The opposite mastoid Notice the difference in pncuinatization 
between the two mastoids of the same patient 

{Lower left) Same region as m previous view (Stcnvers projection) Notice the 
cholesteatoma The depth at which the surgeon shall find it is clearly demon 
stinted Notice the slight degree of pneumalization 

(Lower right) The opposite mastoid A lighter exposure is required to demon 
strate the mastoid process 


found tlie two portions the same m 37 5 
per cent of 40 temporal bones studied The 
types of bone formation found bv them 
were 35 per cent pneumatic, 22 5 per cent 
diploic, and 42 5 per cent contained mixed 
cells Other authors ha\c found rela- 
tively similar findings, but Profant belies es 
the cell formation is similar in the two por- 
tions of the temporal bone 

Petrositis mas occur irrespective of the 
cell formation When the pars petrosa is 
not pneumatized the process is an osteo- 


is urged in order to recognize an early ease 
of petrositis as well as to furnish a control 
roentgenogram if later complications arise 
The roentgen findings of petrositis are 
similar to those of mastoiditis, namely, 
cloudiness followed by evidence of cell 
erosion and later evadence of abscess for- 
mation, sclerotic changes, or — m advanced 
cases — complete disappearance of the con- 
tour of the petrous apex Usually some 
clouding is noted m the pars petrosa ac- 
comparmng a simple mastoiditis Kopet- 


TEMPORAL BONE STUDIES 

By E M SHEBESTA, M D , Detroit, Michigan 

From the Radiologic Services of R H Stevens, M D , H A Jarre, M D , and 
C K Hasley, M D , Grace Hospital 


TECHNICAL CONSIDERATIONS 

||]|T IS our impression that there are still 
too few roentgenologists who routmely 
examine the mastoid region in more than 
one plane it is this fact which prompts 
the writing of this paper No other bone m 
the body is studied m only one plane, and 
a bone as anatomically complex as the tem- 
poral bone should be no exception 

The following men have described posi- 
tions to be used in the examination of the 
temporal bone Law, Schuller, Stenvers, 
Taylor, Chamberlain, Henle, Lange, Son- 
nenkalb, Feretti, Fisher-Sgalitzer, Busch, 
Mayer, Groshey , Staunig, Graupner, Kuhne 
and Plagemen, Lysholm, Low-Beer, Hassel- 
wander, Hirsh, and others At least 24 
different projections have been described 
When the roentgenologist is confronted 
with this multitude of projections he natu- 
rally is bewildered Most of us are agreed 
on the Law-Schuller projection as a neces- 
sity the confusion arises when the other 
planes are to be employed Several of the 
advocated projections are useful in demon- 
strating some particular involvement of the 
temporal bone such as acoustic nerve tumor, 
disease of the mastoid tip, etc Some of 
the objections to the different methods are 
complex technic, distortion, and discomfort 
to the patient 

Roentgenologists need not concern them- 
selves with the multitude of methods for 
rarely does one need roentgenograms made 
in more than two planes for the same rea- 
son that we use only these two planes in 
studying other bones We, therefore, rou- 
tmely employ the usual Law-Schuller pro- 
jection and the Stenvers’ projection These 
two methods enable one to 1 iew the tem- 
poral bone in the postero-antenor and lat- 
eral planes and only very rarely do we use 
the mento-vertex or vertex-mental projec- 


tion In the examination of the pars pe- 
trosa, the Stenvers’ Anew (see Fig 1) is the 
most widely used m Europe and is gaming 
popularity m this country very rapidly 
The Stenvers’ new demonstrates all the es- 
sential anatomy of the pars petrosa as well 
as the minute structures of the middle ear 
with the least amount of distortion Our 
technicians have had no difficulty with 
this method If one wishes to simplify 
the technic he can use the dence recom- 
mended by Sussman (19), or the Camp and 
Gianturco localizer It is well to remem- 
ber that the mastoid tip and the lateral por- 
tion of the mastoid are less radio-opaque 
than the pars petrosa, and consequently 
when we are particularly interested in this 
region we reduce the exposure approxi- 
mately 25 per cent By using stronger 
illumination this additional exposure is 
usually not necessary We hax e not found 
the Potter-Bucky diaphragm essential 
Likewise, no special means of immobiliz- 
ing the head are required if a short expo- 
sure can be used A fine focus tube and a 
small cone are highly desirable 

ROENTGEN INTERPRETATION 

The roentgenologist should be prepared 
to answer the following questions Is the 
mastoid process cellular or non-cellular , 
is there evidence of cell destruction, is 
there evidence of softening of the bone 
if a previous operation has been performed, 
how much of the cell structure remams, 
what is the position of the mastoid fora- 
men, is there any evidence of tumor in- 
\ olvmg the temporal bone, w r hat relation 
does the lateral sinus bear to the affected 
region, what is the extent of pneumatiza- 
tion of the petrous bone, does the infec- 
tious process involve the petrous bone, and 
if so, is there evidence of suppuration and 
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tides of Eagleton, Kopetzky and Almour 
However, very dose co-operation between 
the otologist and roentgenologist is neces- 


structure, and acoustic nerve and cerebello- 
pontine angle tumors Acoustic nerve 
tumor produces an enlarged internal audi- 



rig 5 

(d ppfr left) Stuwers projection showing otitis media and earlj destructive 
mastoiditis 

( Upper rtRli!) Same cast but the opposite side showing also a mastoiditis as well 
as an earlj petrositis (Ccrcbro-spinal fluid showed increased cell count and later 
also streptococci ) 

(Loner left) A case of sclerosing petrositis 

(Lo.ier rigAl) Another case showing marked destruction in the petrous apex 
Notice the probe in tbe ape\ 


sarv since curb operatite treatment oc- 
casionalh will pretent a fatal meningitis, 
and occasional!! an umicccssar\ operation 
m it be at oided since mam cases of petrosi- 
tis clear up sponlaneouslt 

Other conditions which mat be dem- 
onstrated In imiltipl me examinations arc 
lienostius of the mastoid process with pus 
between the bone ind periosteum, swell- 
ing of the external ear resulting from funin 
culosis of tin external auditor! canal. 
Be/old mastoid with perforation of the 
tip, necrosed hone coiercd bi normal cell 


torv meatus with surrounding rarefaction 
In one of our cases (Fig 2) we incorrectly 
diagnosed petrositis, and at autopsy a men- 
ingioma was found producing the osteo- 
necrosis of the pars petrosa 1 his case, 
howcicr, pretiousl} had had mastoiditis, 
and at the time of the roentgen examina- 
tion she had diplopia, pam in the ear, and 
purulent discharge from the car, all of 
which are itpical symptoms of petrositis 
Petrous ridge deformities mat also result 
from cercbello-pontmc angle tumors as 
pointed out In Pancoast (IT) 
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lor, in 1930 and 1931, that suppuration of “(1) The ‘antrum epilympamc route ’ — The 
the pars petrosa was diagnosed prior to cells extend from the antrum, and epitympamc 
autopsy except in rare Distances Profant spaces above the cochlea, and above and be 



rig 2 

( Upper left ) Normal side 

{Upper right) Pathological side Notice the marked destruction of the petrous- 
ndge and petrous apex The clinical and roentgenologic diagnosis was petrositis 
Six weeks prior to these studies a mastoidectomy was performed with positive find 
mgs of mastoiditis At autopsy a meningioma was discovered 

( Lower left) Law-Schuller projection showing destructive mastoiditis, but the 
perforation is not demonstrated 

(Lower right) Stenvers’ projection showing the mastoiditis as well as the perfora 
tion 


(17), m 1930, read at the American Medical 
Association meeting a paper on Graden- 
lgo’s syndrome, at which time he suggested 
the use of the term “petrositis ” He had 
dissected the temporal bones of five-, six-, 
and seven-month fetuses, two full-term in- 
fants, and 100 adults, finding three types 
of bone formation (1) compact or scle- 
rotic, (2) spongy or cancellous, and (3) 
cellular Profant also studied the routes of 
infection m cases of petrositis and con- 
cluded that there are two routes 


hind the superior semicircular canals, then be- 
hind, above, and m front of the internal audi- 
tory meatus, and finally to the mass of cells 
under the tegmen of the anterior surface of the 
tip 

“(2) The 'hypotympamc route — The cells ex- 
tend from the hypot\ mpamc space below the 
cochlea, then below the interna) auditory 
meatus, and finall} to the mass of cells under 
the tegmen of the posterior surface of the tip ” 

Heretofore the four routes described b} 
Perkins have been generally accepted 
It is well to remember that the type of 
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=§f=HERE is probably no tissue in which 
111 the histological picture is more com- 
^ phcated than that of the osseous 
s> stem Dur ing the life of the individual 
there is a constant metaplasia, each phase 
of which may proceed at different rates 
during different periods 

This makes possible an infinite number 
of pathologic changes, depending on the 
p hag e of bone growth affected, the period 
at which this takes place, and the de- 
gree and type of histopathologic ch an ge. 
Similar etiological factors may cause widely 
different conditions as seen clinically, micro- 
scopically, or radiographically 

It is not difficult to understand, there- 
fore, that in renewing any group of 
pathologic bone conditions one is con- 
fronted with a complexity of nomenclature 
and classification This is especially so in 
dealing with the bone dysplasias as little, if 
anything, is definitely known concerning 
the etiology of those conditions There is 
no general agreement except that the 
conditions are not tuberculous, rachitic, or 
syphilitic, but rather congenital, with some 
types showing definite hereditary tenden- 
cies 

The congenital bone dysplasias can be 
roughly divided into two main groups, (1) 
the malaac, in which the predominant 
characteristic is a deficiency m sub-pen- 
osteal bone production with a resultant 
softening and osteoporosis, and (2) the 
hyperostotic in which there is over-produc- 
tion of cortical bone 

Osteogenesis imperfecta — This condition 
is classified as a myeloplastic malaaa by 
Hirsch (6) m his modification of von Reck- 
linghausen's classification of the malaaas 
Two forms of osteogenesis unperfecta are 
general!}* recognized, depending on the 
age at which the condition appears 
Osteogenesis imperfecta congenita — First 
described by Vrollk, in 1849, numerous 
cases hai e been reported of tins interesting 


condition It is characterized by multiple 
fractures which show evidence of healing 
in utero The long bones, nbs, and clavi- 
cles are most often affected The very 
1-fun cranial and pelvic bones are poorly 
developed and all the bones show osteo- 
porosis to a more or less marked degree 

The disease is incompatible with life, 
most patients surviving only a few hours 
Some have been reported as living as long 
as two or three weeks The infants are 
always born to normal parents and the 
most plausible cause for the disease ap- 
pears to be a primary defect of the mesen- 
chyme, as held by Weber (13) An inter- 
esting case has been reported by Welz and 
Lieberman (14), as occurring in single 
ovum twins 

These authors and others have investi- 
gated the blood chemistry in the patient 
and parents and find no variation from 
the normal Wyatt and McEachern (16) 
have reported unusual vascularity of the 
parathyroids m one case An endocrine 
etiology is generally considered, however, 
to be purely an assumption, as this is the 
only instance in which any of the endocrine 
glands have been discovered to be ab- 
normal 

The author’s case (Fig 1) demonstrates 
the typical multiple fractures, most of 
which show evidence of healing in utero 
Also to be noted is the thickening and 
shortening of the long bones, described by 
Fan-bank (2) as Type I The cranial 
bones are extremely thin, although the 
pelvic bones do not show this characteristic 
to any great extent 

The history in this case is also typical of 
that usually reported The mother was a 
prmupara, 20 years of age, apparently m 
excellent health, and the puerpenum was 
uneventful and of normal duration De- 
livery was by breach, as is almost invari- 
ably the case, and the infant expired in 
less than one hour The maternal and 
:i7 
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to malunion 

The roentgen findings are similar to 
those seen m osteogenesis imperfecta con- 
genita There is a high degree of osteo- 
porosis and the cortex is very thin and 
deficient m lime salts The long bones, 
however, tend to be long and narrow — 
Fairbank Type II — and show deformities 
from malunion of previous fractures 

There appear to be two types of osteo- 
genesis imperfecta tarda (1) The idio- 
pathic, or non-hereditary, and (2) the 
hereditary type in which the condition is 
part of a syndrome m which the presence 
of blue sclera is a dominant characteristic 
The latter condition was first described 
by Spurway (12), m 1896, and has smce 
been frequently discussed, usually under 
the head of “brittle bones and blue sclera ’’ 
Because of its hereditary nature and the 
fact that structures derived from the 
mesenchyme are primarily affected, Key 
(9) prefers the term “hereditary hypo- 
plasia of the mesenchyme ” 

If the disease is due to a primary defect 
m the mesenchyme, the question arises as 
to why all the tissues derived from this 
structure are not affected Shugrue (11) 
states that probably all these tissues are 
mvolved to a varying degree with the more 
highly organized group comprising the 
bones, cartilage, and tooth pulp showing 
the greatest disturbances 

Blue sclera is a dominant characteristic 
and is always present, both in the patient 
himself and m one of Ins parents There 
is no skipping of generations Associated 
with this, one may or may not have any 
or all of the following 

(1) Multiple fractures — 70 per cent cases 

(2) Deafness This is of the otosclerotic 
type and does not appear until later m 
life, usually about the twentieth year 
For this reason, it has probably not been 
reported as often as it actually occurs 

(3) Loose joints and frequent dislocations 
and sprains due to laxness of the fibrous 
structures of the body 

The treatment of cases of osteogenesis 


alignment of fractured bones and pre- 
cautionary measures to avoid new frac- 
tures Hansen (4) reports a thorough 
study of the mineral metabolism m two 
patients to whom large doses of viosterol 
and parathyroid extract were administered 
He concludes that “while it cannot be con- 
cluded that hyperfunction of the parathy- 
roid is a factor m osteogenesis imperfecta, 
it is obvious that large doses of viosterol or 
parathyroid extract only accentuate the 
condition already present m mineral me- 
tabolism and are contra-indicated as thera- 
peutic agents in this condition ” 

Osteitis fibrosa and osteitis deformans — 
Although the osteitis fibrosa of von Reck- 
linghausen and the osteitis deformans of 
Paget are generally recognized as two dis- 
tinct disease entities, nevertheless the patho- 
logical processes are fundamentally simi- 
lar These consist of fibro-osteoid change, 
malacia, giant-cell tumor formation, and 
hyperostosis 

Osteitis fibrosa is generally conceded to 
be a congenital bone dysplasia with rela- 
tively strong hereditary tendencies In 
his comprehensive work covering this con- 
dition, Hirsch (5, 6, 7) states that here also 
a congenital weakness of the mesenchymal 
tissues may well be the underlying cause 
Lesions of the parathyroids have been sug- 
gested as a possible etiological factor, but 
as yet there is little to substantiate this as- 
sumption 

Osteitis deformans is regarded as an 
affliction of later life This is probably 
due, m part, to the fact that the condition 
is not usually recognized until deformities 
present themselves The progress is slow, 
the symptoms are few, and the patient does 
not become concerned until noticeable de- 
formities have developed There appears 
to be an hereditary tendency and, if so, 
the changes have possibly been slowly pro- 
gressing even smce birth The lesions may 
possibly have been present m childhood m 
the form of a mild and hence unrecognized 
form of osteitis fibrosa 


ten Healing takes place rapidly, and 
there is often considerable deformity, due 


imperfecta tarda, either of the hereditary 
or idiopathic type, is, of course, sympto- 
matic with special attention given to proper 
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tomless and is only discovered during the 
course of roentgenographic examination for 
other causes 

SUMMARY 

At present we must be satisfied by as- 
suming that factors of u nkn own etiology 
disturb the delicate balance between bone 
absorption and new bone formation to pro- 
duce the various bone dysplasias Re 
gardless of the etiology, it is evident that 
these factors may be present m early intra- 
uterine hfe and m some instances, at least, 
are definitely hereditary The prevailing 
pathologic changes are those of increased 
bone absorption and faulty bone regenera- 
tion, whereas the osteopathies which are 
characterized by excess production of cor- 
tical bone comprise only a small group of 
extremely rare conditions The following 
classification is suggested 

Malacic 

1 Osteogenesis imperfecta congenita 

2 Osteogenesis imperfecta tarda 

(a) Non-her editary or idiopathic 

(b) Hereditary, associated with blue 
sclera 

3 Osteitis fibrosa cystica 

4 Osteitis deformans 

5 Possibly osteochondritis 

Hyperostotic 

1 Marble bones 

2 Melorheostosis Len 

3 Osteopoikilosis 

The influence of the endocrine glands, 
especially the parathyroids and pituitary, 


upon bone growth is well recognized, but 
there is nothing to substantiate the belief 
that the congenital bone dysplasias are 
manifestations of endocrine dysfunction 
Careful studies of mineral metabolism have 
failed to elicit any conclusive results 

A case of osteogenesis imperfecta con- 
genita is reported, the various bone dys- 
plasias of congenital nature are discussed, 
and an attempt is made at classification of 
these conditions 
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SUMMARY 

1 Temporal bone examination is m a 
state of confusion and a more uniform prac- 
tical method is highly desirable 

2 Routine examination of the temporal 
bone m more than one plane is strongly 
urged 

3 Several illustrative roentgenograms 
are presented 

I wish to express my appreciation to Dr 
Hans A Jarre for his valuable assistance 
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the occurrence of pain brings him to a 
physician In four, or 33 per cent of our 
cases, pain was part of the symptoma- 
tology In one case a severe neuritis due 
to spinal metastases was the prominent 
feature of the case from the time of the 
first observation Deep-seated tumors 
which invade other structures or exert 
pressure effects on neighboring organs may 
produce rather extensive symptoms from 
these effects The anemia and loss of 
weight, which are usual with carcinoma, 
are absent in this disease 

Physical examination usually discloses a 
hard nodular circumscribed tumor of vari- 
able size It is frequently fixed to the 
underlying structures and when removed 
may be larger than anticipated In six of 
our cases the pomt of origin was m struc- 
tures of the anterior abdominal wall, in 
five it was primary in the extremities, and 
m one, it was attached to the latissimus 
dorsi muscle 

Roentgen examination will frequently 
give useful information regarding these tu- 
mors, especially those situated in the ex- 
tremities The tumor may be seen as a 
circumscribed shadow of somewhat greater 
density than the surrounding soft tissues 
It has the additional advantage of deter- 
mining if there is any bone destruction or 
thmrnng of the cortex due to pressure at- 
rophy Periosteal thickening and irregu- 
larity of contour would suggest that the 
tumor was attached to the bone In four 
of our cases these tumors could be visual- 
ized on the roentgen film In one case 
local bone involvement was seen, and this 
was used as a guide m the future treat- 
ment of the case In a second case bone 
changes secondary to radiotherapy could 
be differentiated from destruction of bone 
as seen m tumor destruction In other 
cases bone destruction could be ruled out 
previous to operative procedures 

THERAPY 

The problem of therapy in these cases 
is always a perplexing one due to the known 
tendency to local recurrence In many 
instances a local excision is done under the 


impression that the tumor is benign, and 
recurrence is consequently prompt One 
is faced then with the question of wide ex- 
cision — or amputation, if the origin is m 
one of the extremities An alternative 
method of treatment to be considered is 
radiotherapy 

Meyerding, Broders, and Hargrave (2), 
in reporting the results of treatment in a 
senes of these cases at the Mayo Clinic, 
state that the results of amputation in 34 
cases, m which there were no demonstrable 
signs of metastasis, showed only 14 7 per 
cent five-year cures Many of their cases 
had had previous operations In a senes 
of 21 patients, who had had only one pre- 
vious excision, there were 14 3 per cent 
five-year cures These wnters believe 
that early amputation would probably 
cure a much larger percentage of the cases 
but would mean unnecessary sacrifice of 
the limbs in some cases They state that 
among all of their cured cases there was a 
predominance of sarcomas of low grade 
malignancy Among 28 cured cases, four 
had excision only, one had excision and 
Coley’s toxms, 17 had excision and radio- 
therapy, and six had amputation 

Quick and Cutler (3), in a comprehen- 
sive study of 75 cases of various types, re- 
port 10 amputations in tumors of the ex- 
tremities Five patients were well, and 
five died of pulmonary metastasis soon 
after amputation In 15 cases of tumor 
of the extremities treated by local excision 
and radiation therapy, eight patients died 
and seven were well for from two to nine 
years These writers believe that the 
method of choice in the treatment of oper- 
able tumors, with the exception of the 
very malignant type, is pre-operative 
radiation therapy followed by wide surgi- 
cal excision and immediate post-operative 
radiation therapy before the remaining 
tumor cells become incarcerated m the 
dense post-operative sear It is generally 
accepted that the tumor bed is an im- 
portant factor in prognosis, in cases submit- 
ted to radiation therapy, and that tumor 
cells embedded m fibrotic scar tissue do 
not respond in the same degree as they 
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SUMMARY 

1 Temporal bone examination is in a 
state of confusion and a more uniform prac- 
tical method is highly desirable 

2 Routine examination of the temporal 
bone in more than one plane is strongly 
urged 

3 Several illustrative roentgenograms 
are presented 

I wish to express my appreciation to Dr 
Hans A Jarre for his valuable assistance 
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last heard of, more than a year later The area, extending around to the scapula It 
last case was a recent one, and no conclu- was quite hard, very tender to pressure, 
sions can be drawn The tumor was e\- and about 6 cm in diameter 



Fig 1 Case 1 


cised from the thigh by means of the cau- 
tery and was then given post-operative 
roentgen therapy This was a cellular type 
of tumor and appeared more malignant 
from the histologic picture than many of 
the others 

CASE HISTORIES 

Case 1 MB, white female, 45 years 
of age She came to the clime in April, 
1923, with the complaint of severe pam in 
the right shoulder, which had been develop- 
ing gradually during the previous six 
months At this time stiffness and im- 
pairment of function were present, also al- 
most constant pam which interfered with 
sleep A diagnosis of arthritis was made 
and physical therapy was advised The 
patient was examined elsewhere, and a diag- 
nosis of pressure symptoms from cervical 
nbs was arrived at She was next seen 
m October, 1923 Examination disclosed 
evidence of a tumor mass m the axillary 


X-ray examination of the shoulder re- 
vealed a soft tissue tumor along the axil- 
lary border of the scapula just below the 
glenoid There was no bone destruction 
There was atrophy of disuse of all the bones 
in this area (Fig 1) 

At operation the tumor was found to be 
hard, fibrous, and encapsulated It was 
adherent to the periosteum of the scapula 
and to the attachment of the latissrmus 
dorsi muscle 

The pathological diagnosis was fibrosar- 
coma It was thought to be a slowly grow- 
ing, mildly malignant tumor of connective 
tissue origin 

Following the operation, one senes of 
deep x-ray therapy was applied elsewhere — 
over the nght axillary and scapular regions 
—a 110 per cent skin erythema dose bemg 
given 

The patient was seen agam in June, 
1924, at which tune there was definite limi- 
tation of motion of the arm X-ray ex- 
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cord Wassermann reactions were both 
negative No family history of bone dis- 
orders could be elicited on either side 


The fractures are usually incident to 
some minor trauma and occur almost al- 
ways m the diaphyses of the long bones or 



Fig l 


Osteogenesis imperfecta tarda 
frequently used synonymous y ar ^ 
psathyrosis and fragilhtas ossl1 . . tarda 
lieve the term osteogenesis 

is preferable since there appears t ^ 

little difference between that 

osteogenesis imperfecta congen not 

-d often is referred to as 

Lobstew’s disease 


in the nbs Cases have also been reporte 
involving the fingers, mandible patella, 
and pelvis The femur is by far the mos 
common site Gom (3) reports that the 
average age at which the first fracture oc- 
curs is between the second and fourth yem 
The great majority occur between the ages 
of tlSe and eleven, and they are uncom- 
mon after the age of tventy The total 
number of fractures vanes considerably 
although it is unusual to witness more than 
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sions can be drawn The tumor was ex- and about 6 cm m diameter 



Fxg I Case 1 


cised from the thigh by means of the cau- 
tery and was then given post-operative 
roentgen therapy This was a cellular type 
of tumor and appeared more malignant 
from the histologic picture than many of 
the others 

CASE HISTORIES 

Case 1 MB, white female, 45 years 
of age She came to the clinic in April, 
1923, with the complamt of severe pam m 
the right shoulder, which had been develop- 
uig gradually during the previous six 
months At this tune stiffness and im- 
pairment of function were present, also al- 
most constant pam which interfered with 
sleep A diagnosis of arthritis was made 
and physical therapy was advised The 
patient was examined elsewhere, and a diag- 
nosis of pressure symptoms from cervical 
nbs was armed at She was next seen 
m October, 1923 Examination disclosed 
evidence of a tumor mass in the axillary 


X-ray examination of the shoulder re- 
vealed a soft tissue tumor along the axil- 
lary border of the scapula just below the 
glenoid There was no bone destruction 
There was atrophy of disuse of all the bones 
m this area (Fig 1) 

At operation the tumor was found to be 
hard, fibrous, and encapsulated It was 
adherent to the periosteum of the scapula 
and to the attachment of the latissunus 
dorsi muscle 

The pathological diagnosis was fibrosar- 
coma It was thought to be a slowly grow- 
ing, mildly malignant tumor of connective 
tissue origin 

Following the operation, one senes of 
deep x-ray therapy was apphed elsewhere — 
over the nght axillary and scapular regions 
—a 110 per cent skm erythema dose being 
given 

The patient was seen again m June, 
1924, at which tune there was definite limi- 
tation of motion of the arm X-ray ex- 
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Osteochondritis — Although this condi- 
tion in its various manifestations is not 
generally regarded as congenital, there is no 
agreement as to the etiology and this as- 
sumption is permissible Infection, endo- 
crine disturbance, and trauma have been 
considered as basic factors, but there is 
little conclusive evidence to support these 
theories Christie (1) notes that the loca- 
tions m which the condition occurs are 
those which are subject to the slight but 
long-contmued trauma of muscular pull, 
weight-bearing, and pressure, and states 
that this may interfere with the blood sup- 
ply to the epiphysis during the period of 
rapid growth 

The most common site of involvement is 
the epiphysis of the head of the femur 
This is the well-known osteochondritis de- 
formans juvenilis co\x described by Calve 
and Legg and Perthes in 1910 The epiph- 
ysis of the tibial tubercle is also rather 
commonly involved under the term Osgood- 
Schlatter's disease Less frequently af- 
fected epiphyses are those of the tarsal 
scaphoid and the head of the second meta- 
tarsal, both of which conditions are usually 
referred to as Kohler's disease The latter 
also may be called Freiberg's disease or 
Freiberg s infarction 

Osteochondritis deformans juvenilis 
dorsi is an uncommon manifestation in- 
volving the vertebral epiphyses described 
by Scheuermann m 1921 and often called 
Scheuermann’s disease Various other 
epiphyses may become involved, such as 
those of the semilunar, os calas and olec- 
ranon and the term osteochondritis dissecan-s 
is sometimes used m describing these con- 
ditions 

Congenital bone dysplasias which are 
characterized by hyperostotic changes com- 
prise a small group of rare conditions 
Hereditary and familial factors appear to 
be definitely present in the majority of 
cases reported 

Marble Bones —This uncommon disease 
was first described m 190-i by Albers- 
Schonberg with whose name it is usually as- 
sociated Other terms are congenital osteo- 
sclerosis and osteopetrosis The changes 


consist in an increase of hard cortical 
bone with partial or complete obhtera 
tion of the marrow cavity The epiphys 
eal lines are still present but are irregular 
and the bones become hard and brittle, 
with resultant pathologic fractures The 
condition is more or less generalized and 
occurs during the first age period Karsh 
ner (S) believes a primary dyscrasia of 
the mesenchyme is responsible and the 
disease may begin in ittero 
Melorheostosis — A localized form of hy 
perostosis was first described by L&ri and 
Joanny, in 1922, under the name of melo 
rheostosis The changes are confined to the 
bones of a single extremity and the involve- 
ment of the bones themselves is not gener- 
alized as m cases of marble bones Ltn 
described the radiographic appearance as 
that of wax along a candle and the term 
flowing hyperostosis is commonly used 
In addition to the proliferation of cortical 
bone along the shafts of the long bones, 
irregular bony masses are deposited in the 
shoulder or hip which, as the condition pro 
gresses, may cause limitation of motion or 
fixation Pathologic fractures have never 
been observed The average age at which 
the first symptoms occur is 20 years 
Kraft (10) states this may vary from five to 
42 years, the progress being slow and the 
changes often remaining stationary for 
long periods 

Osteopoikilosis — This condition prob- 
ably cannot be rightly classified as a hy- 
perostotic involvement The areas of in- 
creased density seen m the roentgenogram 
have been shown to be condensation of 
bone rather than proliferation, hence the 
term disseminated condensing osteopathy 
The first case was described by Albers- 
Schonberg in 1915 Wilcox (15) found 17 
reported cases through 1932 and added two 
more which occurred in father and son 
His cases are the only ones showing blood 
relationship 

The roentgen changes consist of small 
areas of increased density m the spongiosa 
of the epiphyses and metaphyses and ha\ e 
been demonstrated in all the bones except 
those of the skull The condition is symp- 
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back This dosage was repeated weekly area There was also marked limitation 
for four weeks, and after an interval of of motion of the arm In 1934 an ulcer 
from four to six weeks the series was re- formed over the pomt of the shoulder 



Fig 4 Case 2 


peated This routine was continued dur- 
ing the following 18 months 

The palpable tumor mass regressed and 
disappeared in two months In April, 
1925, x-ray evidence of recurrence along 
the anterior border of the scapula was ap- 
parent In July, 1925, there was evidence 
of involvement of a large part of the body 
of the scapula, with fracture through the 
neck of the scapula (Fig 2) Under con- 
tinued x-ray therapy this remained station- 
ary from that time There was a moder- 
ate degree of pneumonitis along the axil- 
lary border of the lung, but this later dis- 
appeared 

After seieral years there developed a 
marked atrophy of the muscles of the 
shoulder and upper arm, with considerable 
telangiectasis of the shm over the treated 


which resisted efforts to heal it (Fig 3) 
In July, 1934, gangrene of the arm devel- 
oped due to thrombosis of the brachial 
artery, and the patient died following am- 
putation of the arm No autopsy was per- 
mitted 

Case 2 EC, white male, 8 years of 
age First seen m the dime in September, 
1930 At that time a history was ob- 
tained indicating that a tumor had been 
removed from the inner side of the left 
knee in another hospital during January, 
1929 This recurred and had been again 
removed two weeks previous to the pres- 
ent admission The tumor involved the 
soft tissues and apparently had no connec- 
tion with the bone The pathological 
diagnosis on each occasion had been fibro- 
sarcoma 


THE RELATION OF ROENTGEN THERAPY TO THE 
TREATMENT OF FIBROSARCOMA 

By HOWARD P DOUB, M D , Detroit, Michigan 
From the Department of Roentgenology, Henry Ford Hospital 


||||T is generally stated in medical litera- 
ture that fibrosarcoma is markedly 
radioresistant, and therefore recurrence 
or metastasis would indicate a hopeless 
prognosis Consequently, it has seemed 
wise to study the cases of fibrosarcoma 
which have been referred to us for radio- 
therapy, either because of recurrence after 
operation or as a prophylactic measure fol- 
lowing operative removal of the tumor 
We have selected all of the cases of fibro- 
sarcoma which have had radiotherapy, and 
have not included the cases which have had 
surgery only 

The cases under consideration comprise 
only those of connective tissue origin 
The benign fibromas and the more ana- 
plastic types of sarcoma have been elimi- 
nated 

These tumors are commonly found in 
the slan and subcutaneous tissues, but m 
our senes the point of ongrn was more 
commonly situated m the muscle sheaths 
or septa Sex is not a differential point 
in the diagnosis as the distribution is fairly 
even Such tumors may be found at any 
age, but in large reported senes the pre- 
ponderance of cases will be found m groups 
from the third to the seventh decades of 
life They are somewhat more common 
m the third and fourth decades than is 
carcinoma Antecedent trauma is not 
prominent in the history of these cases 
French (1) reports that m only one case 
in his senes of 16 cases was the cause of the 
t um or attributed to trauma Stout (6) 
states that fibrosarcomas are sometimes 
found in cicatrices and that he has ob- 
served it personally in four cases He 
also quotes from the literature cases in 
which these tumors have developed in 
areas subjected to prolonged irradiation 
He believes, however, that these are of ex- 
ceptionally rare occurrence 


The microscopic picture of these tumors 
is essentially fibromatous in character but 
has certain changes which characterize 
them as being malignant m nature They 
are composed of interlacing strands of 
spindle cells and collagen fibers in varying 
amounts There may be considerable 
variation m the size of the cells, and giant 
cells with multiple nuclei may be present 
In general the malignant nature is shown 
by evidence of invasion, active mitosis, 
and anaplasia Warren and Sommer (7) 
believe that “the most useful histologic 
criterion m determining a high degree of 
malignancy has been the presence of a fair 
to a marked number of giant cells " Mi 
totic figures are usually present in varying 
numbers, and if quite numerous usually 
indicate a malignancy of considerable 
activity 

French (1) states that when the nuclear 
material increases m proportion to the cy- 
toplasm of the cells there is an increase in 
the mitosis and malignancy He classi 
fies these tumors in three groups according 
to the degree of malignancy (1) Tumors 
of first degree malignancy were composed 
of spindle cells with a predominance of 
dense fibrous material and few cells (2) 
In those of second degree malignancy there 
was less of the intercellular fibrosis Larg e 
spindle cells in compact bundles were 
more prominent (3) Tumors classified 
as third degree malignancy had little 
stroma, were highly cellular, and were 
made up of embryonic fibroblasts In his 
cases the prognosis followed closely the 
histologic picture The highly malignant 
forms recurred rapidly and the survival of 
the patient was short 

The symptoms produced by these tu- 
mors are usually slight In most instances 
the patient is aware of a tumor mass for 
some months before increase m size and 
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formed slowly at the site of fracture, but 
on Feb 21, 1935, there was clinical evi- 
dence of union, and x-ray films showed a 
moderate amount of callus formation 
The lungs were clear on May 1, 1935 Dur- 


with other similar studies one may obtain 
certain impressions which in themselves 
are of considerable value 

We have not attempted to go into the 
minute classification of tumors which 



Fig 6 Case 2 


mg all this time constant effort was made 
to secure permission for amputation, but 
the family refused each time 

During May the knee became swollen 
and gave every indication of recurrence 
of the malignancy Biopsy confirmed the 
diagnosis 

X-ray films of the chest July 12, 1935, 
showed evidence of multiple areas of meta- 
static malignancy in both lungs The 
patient expned Aug 16, 1935 

DISCUSSION 

It is difficult to arrive at definite conclu- 
sions from the study of a small senes such 
as this, but when taken m conjunction 


might be included under this nomencla- 
ture Certain authors believe that neuro- 
sarcomas constitute the majonty of these 
tumors There are other less well differ- 
entiated tumors which can be classified 
under the more inclusive term — fibrosar- 
coma These are inclined to be less malig- 
nant and to metastasize less rapidly 
When these tumors metastasize they do so 
through the blood stream and the metas- 
tases are usually found m the lungs One 
of our patients died of metastases to the 
lungs, one developed metastases in the 
spine, and one had multiple tumors over 
the body Of the cases m the senes of 
Quick and Cutler (3), 20 per cent metas- 
tasized to the lungs 
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do when the capillaries and fibroblasts are 
abundant 

Warren and Sommer (7) reported a 
study of 163 cases of fibrosarcoma of the 
soft parts Most of their cases were treated 
surgically They found recurrence in 64 
cases, and of these only eight patients were 
alive three years after treatment of then- 
last recurrence They state that recur- 
rence is rare after the first year A few of 
their cases received post-operative radio- 
therapy without any beneficial result, and 
several recurrent cases progressed in spite 
of active radiation therapy They re- 
port five cases in which the tumor was as- 
sociated with irritative stimuli of various 
kinds, and in two of these cases the growth 
developed in scars resulting from radiation 
therapy administered many years before 

French (1) studied a series of 16 cases 
which had had surgical treatment One 
patient was well six years after operation, 
another three years, and another one year 
Three other cases were too recent for him 
to estimate the results He believes that 
the prognosis can be predicted from the 
laboratory analysis 

Stewart and Copeland (5), in presenting 
a group of neurosarcomas, state that most 
fibrosarcomas can be placed under that 
heading They feel that it is difficult to 
conclude what is the best form of treat- 
ment for these tumors They were uni- 
formly disappointed by the results of in- 
terstitial irradiation by buried radon im- 
plants Certain tumors of low grade ma- 
lignancy did well from the use of exter- 
nal irradiation above In tumors of high 
grade malignancy, however, this type of 
therapy was very disappointing In their 
opinion the dosage of external irradia- 
tion must be pushed to the point of slough- 
ing of the normal tissues, and small dosage 
is of no avail in this fatal disease 

All of our cases had surgical evasion of 
the lesion followed by radiation therapy 


operation developed in five cases — all are 
dead, but two did not die as a direct result 
of the tumor In the seven cases in which 
recurrence did not develop, the patients 
are living and well at the present time 
One case (Case 1, below) had prompt re- 
currence, and under the influence of exten- 
sive roentgen therapy the tumor disap 
peared There was marked muscular 
atrophy and skin changes as a result of the 
therapy The patient died 11 years later 
from thrombosis of the brachial artery 
A second case, ivith a tumor primary in 
the lower leg, developed metastases in the 
spine, and radiotherapy was ineffectual, 
death following within a few months 
A third case developed multiple metastases 
from a tumor of the thigh, one senes of 
roentgen therapy was given post-opera 
tively, but the patient died four years after 
operation The fourth case (Case 2, below) 
developed local recurrence in the operatn e 
scar, and after extensive roentgen therapV 
developed pulmonary metastases and died 
five years after operation The fifth case, 
a man aged S3 years, developed local recur 
rence in the forearm post-opera tively 
He had three senes of roentgen therapy, 
but died three years later of general de- 
bility There was still thickening present 
at the operative site 

Four cases were primary in the ab- 
dominal wall These were all excised and 
post-operative roentgen therapy was ap 
plied None of these patients developed 
any recurrence, and all are well at the pres- 
ent time The time interval since the 
operation on these cases is eleven, eight, 
five, and five years, respectively One 
other case was primary in the anterior 
chest wall This was surgically exased 
and had post-operative roentgen therapy 
applied to it This patient is living and 
well, with no recurrence, one year after 
operation 

Two cases originated m the extremities 
One was primary in the heel and had 


Of the 12 cases which we wish to report, 
seven patients are well at the present time, metastatic glands in the groin The p n- 
three have died of metastases, and two mary tumor and the metastatic glands were 
others died without evidence of metastases exasedand post-operatn e roentgen therapy 
as the cause of death Recurrence after was applied The patient was well when 
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ally radioresistant and can be destroyed m 
many instances by extensive radiotherapy 
but, in so domg, considerable damage may 
be infli cted on the normal surrounding 
structures 

5 Twelve cases are presented, m all of 
which surgical excision was followed by 
roentgen therapy Seven of these patients 
are living and well at the present time, 
three have died of metastases, and two 
others have died without evidence of malig- 
nancy as the cause of death 

6 Two case histones are presented 
One patient hved 11 years after recurrence 
m the scapula, which recurrence was 
treated by roentgen therapy, with result- 
ing extensive muscular atrophy and telan- 
giectasia Death occurred after amputa- 
tion of the arm because of thrombosis of 
the brachial artery The other patient 
had recurrence m the region of the knee 
and was treated by means of roentgen 
therapy Death occurred five years later 
from pulmonary metastases Interfer- 
ence in bone growth and bone dissolution 


occurred in the region of the epiphysis in 
this child 

7 Surgery, followed by adequate roent- 
gen therapy, is advised, after warning the 
patient of possible damage to the normal 
structures 
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animation showed an area of roughening After consultation with Dr P M Hickey 
along the axillary border of the scapula, it was decided that inasmuch as this was a 
suggesting the possibility of recurrence radioresistant, slow growing type of tumor 



Fig 2 Case 1 



Fig 3 Case 1 


She was next seen in September 1924 
when a hard mass was felt along the ^an- 
terior border of the scapula and another 

mass above the scapula 

X-ray therapy was started at that time 


multiple small doses of x-ray therapy 
should be tried Accordingly, the following 
factors were used 190 kv 50 cm FSD, 
0 5 mm Cu + 10 mm alummum filtra- 
tion, approximately 275 r units front and 
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dent, E W Hall M D , 10 Peterboro St , Secretary- 
Treasurer, E R Witwer, M D , Harper Hospital 
Meetings first Thursday of each month from October 
to May, inclusive, at Wayne County Medical Society 
Bldg 


Michigan Association of Roentgenologists — President, 
J C Kenning, M D , 1536 David Whitney Bldg 
Detroit, Vice president, A W Chase, M D , 133 
Toledo St .Adrain, Secretary Treasurer, C S Daven- 
port, M D 609 Carey St , Lansing 

MINNESOTA 

Minnesota Radiological Society — President, Walter H 
Ude, M D , 78 S 9th St , Minneapolis, Vice presi- 
dent Leo G Rigler, M D , University Hospitals, Min- 
neapolis, Secretary-Treasurer Harry Weber M D , 
102 Second Ave , S W , Rochester Meetings quar- 
terly 
MISSOURI 

The Kansas City Radiological Society — President, L 
G Allen, M D , 907 N 7th St , Kansas City, Mo , 
Secretary, Ira H Lockwood, M D , 306 E 12th St , 
Kansas City Mo Meetings last Thursday of each 
month 


The St Louts Society of Radiologists — President, 
Joseph C Peden M D , 634 N Grand Blvd , Secre- 
tary W K Mueller, M D , 007 N Grand Blvd 
Meetings fourth Wednesday o! each month 
NEBRASKA 

Nebraska Radiological Society — President E W 
Rowe M D , 128 N 13th St , Lincoln, Secretary, 
D Arnold Dowell M D , 117 S 17th St , Omaha 
Meetings first Wednesday of each mouth at 6 P M in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley, 
M D , 520 Beacon St , Boston, Secretary, E C 
Vogt, M D , 300 Longwood Ave , Boston Meetings 
third Friday of each month from October to May 
inclusive usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 

Radiological Society of New Jersey — President, J D 
Tidabach, M D , 382 Springfield, Summit, Vice- 
president, Milton Tnedman, MD, Newark Beth 
Israel Hospital Newark, Secretary, P S Avery, 
M D , 546 Central Ave , Bound Brook Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president 

NLY, YORK 

Brooklyn Roentgen Society — President, Albert Voltz, 
MD, 115-120 Myrtle Aienue Richmond Hill 
Vice president ALL Bell, M D , Long Island 
College Hospital Henry, Pacific, and Amity Sts 
Brooklyn Secretary Treasurer E Mendelson MD, 


132 Parkside Ave , Brooklyn Meetings first Tues- 
day in each month at place designated by president. 


Buffalo Radiological Society — President, John Barnes, 
M D , 875 Lafayette Ave , Vice-president, W L 
Mattick, M D , 290 Highland Drive, Secretary- 
Treasurer, J S Gian Franceschi, M D 610 Niagara 
Street Meetings second Monday evening each 
month 


Central New York Roentgen-ray Society — President 
W E Achilles M D , 60 Seneca St , Geneva, Vice- 
president, M T Powers, M D , 250 Genesee St , 
Utica, Secretary-Treasurer, Carlton F Potter, M D , 
425 Waverly Ave , Syracuse Meetings held in 
January, May, and October as called by Executive 
Committee 


Long Island Radiological Society — President, David 
E Ehrlich, M D , 27 W 86th St , New York City, 
Vice-president, H Koiransky, M D , 43-37 47th St , 
Long Island City, Secretary, S Schenck, M D 115 
Eastern Parkway, Brooklyn, Treasurer Moses 
Goodman, M D , 45-01 Stallman Ave , Long Island 
City Meetings thud Thursday evening each month 
at Kings County Medical Bldg 


New York Roentgen Society — President, E F Merrill 
M D , 30 W 59th St , New York City, Vice-presi 
dent, I W Lewis M D , Secretary, H K Taylor, 
M D , 667 Madison Ave , New York City, Treasurer 
R D Duckworth M D , 170 Maple Ave White 
Plains Meetings third Monday evening each 
month at Academy of Medicine 


Rochester Roentgen ray Society — Chairman, Joseph 
H Green, M D 277 Alexander St , Secretary, S C 
Davidson, M D 277 Alexander St Meetings at 
convenience of committee 


Society of Radiological Economics of New York — 
President, Albert L Voltz, M D , 115-120 Myrtle 
Ave. Richmond Hill, Vice president, M M Pome- 
ranz, M D , 911 Park Ave , New York City, Secre- 
tary, W F Francis, M D , Treasurer, Theodore 
West, M D , United Hospital, Port Chester Meet- 
ings first Monday evening each month at McAIpin 
Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President, 
Robert P Noble M D , 127 W Hargett St , Raleigh, 
Vice president, A L Daughtridge, M D , 144 Coast 
Line St , Rocky Mount, Secretary-Treasurer, Major 
I Fleming M D , 404 Falls Road, Rocky Mount. 
Meetings with State meeting m May, and meeting m 
October 

OHIO 

Cleveland Radiological Society — President, North W 
Shctter, M D , Lakewood City Hospital, Lakewood, 
Vice-president John Heberdmg M D St Eliza- 
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Examination at that tune revealed a 
moderately advanced flexion contracture 
and some thickening 1 about the scar area 
No other findings of interest were found 
X-ray therapy was administered as 


no involvement of the bones of the knee by 
the tumor (Fig 4) 

X-ray examination of the knee on Dec 
15, 1932 (Fig 5), showed evidence of ebur- 
nation around the epiphyseal lines and an 



Fig 5 Case 2 


follows Oct 27, 1930, two portals (medial 
and lateral), 190 kv , 50 cm FSD,0o mm 
copper and 1 0 mm aluminum filtration, 
550 r units Similar doses were applied 
Dec 30, 1930, March 14, 1931, May 26, 
1931, Aug 10, 1931, and Oct 24, 1931 
Post-operative \-ray therapy had also 
been applied before he was seen by us 
The details are not available 

There was a gradual accumulation ot 
fibrosis over the tumor area, but no defi- 
nite tumor could be palpated Some tel- 
angiectasis also developed m this area 
The flexion contracture of the knee in- 
creased 

X-ray examination on admission showed 


unusual type of bone production which 
was perpendicular to the cortex of the 
femoral epiphysis There was also a be- 
ginning dissolution of the epiphysis of the 
tibia along its medial margin This de- 
formity increased slightly, and on Jan 6, 
1934, the bone dissolution involved the 
medial portion of the diaphysis of the tibia 
just proximal to the epiphyseal line The 
lungs were clear 

On Aug 16, 1934, the patient returned, 
stating that he fell while playing at school 
X-ray examination revealed a fracture 
through the femur about two inches above 
the knee (Fig 6) The abnormal bone 
changes had progressed very little Callus 
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THE EVOLUTION OF RADIOLOGY 


A TRIBUTE TO DR ROLLIN H STEVENS, ONE OF AMERICA'S OUTSTANDING PIONEERS 

JN THIS SCIENCE 


J| T seems but yesterday that Rontgen’s 
I epochal discovery was flashed to the 
world and so, to those who were fortu- 
nate enough at that time to be on their way 
toward a medical career, congratulations 
are extended And, when certain profes- 
sional men have been still further favored 
by hvmg through the intervening period 
and have been permitted to extend a guid- 
ing hand toward shaping the destinies of \- 
ray energy, that, too, may well be con- 
sidered a fortuitous opportunity which is 
accorded to relatively few One of those 
fortunate few is our own distinguished 
honoree, Dr Rollin H Stevens 

Let us look back for a moment to those 
stirring days m the late nineties when 
Rontgen’s achievement startled the world 
Let us recall to mmd the press notices, the 
skepticism, the condemnation, the enthusi- 
asm, the ridicule, the warnings, and m fact 
the entire potpourri of emotional misin- 
formation which, sad to relate, still crops 
out from time to time despite over forty 
years of study and education through all 
the world’s scientific channels of learning 
Would that time permitted a review of all 
the points gained, all the suffering endured, 
all the difficulties overcome, all the dis- 
appointments, the hopes, the expenses, 
tersely, the total cost in human energy, 
endurance, and even death And all this 
in order that the energy of radiation might 
be made useful and safe in the diagnosis, 
treatment, and cure of human disease 
Now, at long last, the medical profession, 


through its radiological members, has won 
the battle against ignorance and prejudice, 
and has placed the science of radiology 
upon its proper accredited plane 

Undoubtedly a number of Dr Stevens’ 
friends will contribute richly to our fund 
of scientific information in this splendid 
issue, so the writer will present only one 
controversial point — the problem of filtra- 
tion While still a medical student he had 
opportunity to come in contact with thera- 
peutic radiation during its earliest experi- 
mental stages Among those early memo- 
ries is a distinct recollection of purchasing 
a can of white lead m oil and painting our 
tubes white with a small circular window 
opening directly over the anodal point of 
x-ray emergence This was for “protec- 
tion ” Memory however, i» not very 
clear as to the early filters, although I seem 
to recall that filters of any kind were not 
used until 1897 or 1898 Anyway, it is 
certain that filtration was pure guess-work 
like every other factor involved m early 
radiation therapy, but as experience has 
accumulated I have become convinced that 
unfiltered or raw radiation has no place in 
modem medical practice By radiation in 
this sense is meant x-rays and radium 
There are naturally those who take an 
opposite viewpoint Nevertheless, when 
one meets, all too frequently, with numer- 
ous cases of superficial malignant disease 
conditions treated by fractional doses of 
semi-filtered or unfiltered \-rays or radium 
(and m the hands of competent men, too) 
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Exa m i n ation at that time revealed a 
moderately advanced flexion contracture 
and some thickening about the scar area 
No other findings of interest were found 
X-ray therapy was administered as 


no involvement of the bones of the knee by 
the tumor (Fig 4) 

X-ray examination of the knee on Dec 
15, 1932 (Fig 5), showed evidence of ebur 
nation around the epiphyseal hnes and an 



follows Oct 27, 1930, two portals (medial 
and lateral) , 190 kv , 50 cm FSD,05 mm 
copper and 1 0 mm aluminum filtration, 
550 r units Similar doses were applied 
Dec 30, 1930, March 14, 1931, May 26, 
1931, Aug 10, 1931, and Oct 24, 1931 
Post-operative x-ray therapy had also 
been applied before he was seen by us 
The details are not available 

There was a gradual accumulation ol 
fibrosis over the tumor area, but no defi- 
nite tumor could be palpated Some tel- 
angiectasis also developed in this area 
The flexion contracture of the knee in- 
creased 

X-ray examination on admission show ed 


unusual type of bone production which 
was perpendicular to the cortex of the 
femoral epiphysis There was also a be- 
ginning dissolution of the epiphysis of the 
tibia along its medial margin This de- 
formity increased slightly, and on Jan 6, 
1934, the bone dissolution involved the 
medial portion of the diaphysis of the tibia 
just proximal to the epiphyseal line The 
lungs were clear 

On Aug 16, 1934, the patient returned, 
stating that he fell while playing at school 
X-ray examination revealed a fracture 
through the femur about two inches above 
the knee (Fig 6) The abnormal bone 
changes had progressed very little Callus 
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rav Company, passed away m Minneapolis, 
December 16, 1937 He bad recently suffered 
from a rather severe sinus infection, and went 
to Florida to convalesce Feeling that the 
completion of a new high voltage installation 
m Saint Paul demanded his attention, he made 
the trip, unwisely, as events proved Decem- 
ber 11 he was taken to the hospital with Type 
3 lobar pneumonia, from which he succumbed 
Mr Werner has always been a close friend 
of tins Society, and many radiologists will be 
saddened to hear of his passing A close tie 
must of necessity exist between makers and 
users of roentgen apparatus, and Mr Werner 
was always counted one of us 
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Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender 
Reviews will be published m the interest of our 
readers and as space permits 

La Hernie Posterieure du Mentsque In- 
tervertebral (Hernie Nucleaire Pos- 
terieure), et ses Complications Ner- 
veuses By Pierre Glorieux A volume 
of 102 pages, with 9S illustrations Pub- 
lished by Masson et Cie, Pans, 1937 
Pnce 40 fr 

Primary Carcinoma of the Lung By 
Edwin J Simons, M D , with Foreword by 
J Arthur Myers, M D , Professor of 
Medicine and Preventive Medicine and 
Public Health, University of Minnesota, 
President National Tuberculosis Associa- 
tion A 1,0111016 of 263 pages, with 30 il- 
lustrations Published by Year Book Pub- 
lishers, Chicago, 1937 Pnce $5 00 
Atlas of Skeletal Maturation Bx T 
Wingate Todd, MB, Ch B (Mane ) , 
F R C S (Eng ) A % olume of 202 pages, 
with 35 illustrations Published b} the 
C V Mosby Company, St Louis, 1937 
Pnce $7 50 

BOOK REVIEWS 

Artificial Fever Produced b\ Physical 
Means Its Development and Applica- 
tion Bv Clarence A Neymxnn, AB, 
B S , F R S M , Associate Professor Psvchia- 
tty , Northwestern Uim ersit\ Medical School , 
Honorary Professor of Medicine, National 
Um\ ersit) of Mexico, CRB, Exchange 
Professor of the Unix ersitx of Ghent, Liege, 


Louvain, and Brussels, Belgium A x r olume 
of 293 pages, with 6S illustrations and 4 
colored plates Published by Charles C 
Thomas, Spnngfield, Illinois, 1937 Pnce 
$6 00 

To my knowledge this is the first text- 
book on this subject It contains fifteen chap- 
ters cox enng m order the history, physiology, 
technic, and application m vanous clinical con- 
ditions The subject matter is clear and concise 
and gives an excellent descnption of the \ an- 
ous methods of producing artificial fex er The 
x r anous methods of producing artificial fever 
are desenbed bnefly and the apparatus for each 
method are shoxvn clearly in sex'eral figures 
The chapters on the clinical application of 
artificial fexer recite the results obtained by 
many workers as well as those of the author 
The book is particularly advantageous because 
of its extensix e bibliography in xxhich some 556 
references are listed 

I believe tins book will be of great x^lue to 
anyone interested m the use of artificial fex’er 
since it is a good rdsumd of the work earned on 
in the production of fex er by artificial means 
by the author and other outstanding workers 
m this field of medicine 


L’ Arteriographie des Membres et de 
l’Aorte Abdominale Ftude Critique By 
Henry Reboul A volume of 136 pages, 
with SI illustrations Published by Masson 
et Cie, 1935 Price 40 Ir 

This monograph is a fairly comprehensix e 
and definitely enthusiastic treatise on the sub- 
ject of artenography and its possibilities The 
author reviexvs the literature and discusses the 
vanous types of contrast media which hax r e 
been used His expenence is based on 21S in- 
jections for artenography, grven to 140 pa- 
tients He dexotes one chapter to accidents 
and untoward results His technic is for the 
most part that of Dos Santos He uses trans- 
cutaneous artenal puncture under general 
anesthesia and injects the medium under a 
mechanical pressure of from 1 to 1 5 kg He 
abandoned thorotrast as a contrast medium 
chiefly because of its retention m the bod) 
and because of the question of its radio-actmt) 
He used for the majontx of his artenograms a 
45 per cent solution of “Tenebr}]," sodium 
duodomethane sulphonate, and gix es reasons 
x\ h) he feels that this is superior to other io- 
dides The SI illustrations are for the most 
part good arteriograms but their impressne- 
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The prognosis m these tumors is not 
good, although here as m all other malig- 
nant tumors the stage of the disease is an 
important factor in estimating the prob- 
able outcome Most authors believe that 
the most reliable prognostic sign is the 
histologic picture and that cases showing a 
high grade malignancy have an extremely 
high rate of mortality In a large senes 
such as that reported by Meyerding, Brod- 
ers, and Hargrave (2) the five-year sur- 
vival was m the neighborhood of 14 per 
cent Stout (6) believes that in the very 
malignant type the survival will be less than 
10 per cent regardless of the type of treat- 
ment used Four of our cases died within 
five years, and one after eleven years In 
two of these the tumor was not the cause 
of death 

It is difficult to appraise accurately the 
value of post-operative radiation therapy 
at this time, but it is our opinion that in 
those senes in which this treatment has 
been liberally used the results show an im- 
provement over straight surgical treat- 
ment It is universally agreed that fibro- 
sarcoma is a radioresistant tumor, but one 
is also favored bv the fact that in a large 
number of cases the tumor remains local- 
ized for a considerable period, thus allow- 
ing sufficient time for the application of ex- 
tended radiotherapy With the newer 
methods of radiotherapy a much larger 
amount of radiation can be applied than 
formerly, and thus the problem of radio- 
resistance is not so formidable as it once 
was 

In operable cases we recommend -wide 
surgical excision, preferably by means of 
cautery, followed by prompt and vigorous 
roentgen therapy Because of the lack of 
radiosensitmty the normal tissues cannot 
be spared and severe reactions may occur 
Extensive muscular atrophy and telangiec- 
tasis of the skin sometimes occur, especi- 
ally in cases in which an inoperable recur- 
rence develops In Case 1, reported here, 
such a recurrence developed, and under 
the influence of long continued radiation 
therapy marked atrophy of the muscles 
resulted as well as extensive telangiectasia 


This soft tissue change was indirectly the 
cause of the patient’s death 11 years later 
In cases in which the patient is m the 
growing age with unclosed epiphyseal 
lines radiation therapy of any seventy 
will frequently cause retardation of growth 
or even cartilaginous and bone fragmenta- 
tion A case of retardation of bone growth 
following roentgen therapy was reported 
several years ago by the man we are de- 
lighted to honor, Dr Rolkn H Stevens 
(4) In our Case 2 the bone and joint 
changes were very striking There was 
extensive dissolution of the devitalized 
bone and eventually fracture occurred from 
relatively light trauma 

We are, therefore, confronted by the dil 
emma of a persistent, fatal type of tumor, 
which in most instances is quite resistant 
to radiation therapy, situated in areas m 
which the surrounding and underlying tis 
sues should be preserved if possible, and 
the fact that if sufficient radiation is ap- 
plied to the tumor to cause its destruction 
these normal tissues will in all probabil 
lty be irreparably damaged We believe 
that if the facts can be fairly presented 
to the patient, little difficulty will be en 
countered in carrying out the necessary 
therapy 

SUMMARY 

1 We are considering here fibrosar- 
coma of connective tissue origin It is 
often a lesion of benign appearance and its 
serious import may not be known until 
the most favorable time for treatment 
has passed 

2 These tumors are essentially fibroma- 
tous m character, but their malignant 
nature is usually shown by evidence of in- 
vasion, mitosis, and anaplasia The his- 
tologic picture is an excellent guide to the 
prognosis 

3 They may cause few symptoms, and 
these due to pressure Roentgen exami- 
nation will sometimes give assistance m 
outlining the tumor and m determining 
secondary bone changes 

4 The treatment consists of surgery 
and radiotherapy The tumors are usu- 
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evidence bearing on the mechanism involved in 
the action of roentgen rays and the gamma rays 
of radium on living tissue The second portion 
is devoted to a report of experiments earned 
out by the author to elucidate obscure phases 
of the action of roentgen rays and radium on 
certain tissues, especially the muscular tissues 
of the heart which are known to be resistant to 
irradiation, and on the eggs of the Blue Bottle 
fly which are distinctly sensitive to irradiation 
In the experiments on the Blue Bottle fly 
the author investigated the effect of varying the 
intensity of irradiation, the effect of the changes 
in the rate of development of the eggs during 
irradiation as affected by temperature, by in- 
jury, and by irradiation, separately or combmed , 
the effect on radiosensitiveness of injury pro- 
duced by asphyxia or injury produced by x-rays 
or both, the effect on radiosensitiveness of an- 
esthesia such as chloroform, nitrous oxide, ether, 
and certain fat solvents such as petrol ether, by 
themselves or in combination with roentgen 
irradiation 

The first portion of this brief monograph in 
which the author discusses and analyzes the 
evidence bearing on the action of roentgen rays 
and the gamma rays of radium on living tissue 
is perhaps the best effort of the kind with which 
the reviewer is familiar The author is to be 
highly complimented on his ability to set forth 
the experimental work which has already been 
done and to analyze it clearly and soundly 
This monograph should be read by everyone 
who wishes to know and to understand as much 
as possible about the action of roentgen rays 
and the gamma rays of radium on living cells 


MORPHOLOGISCHEN UND T IEREXPERIMENTELLE 

Studien Ober das Schleimhautrelief 
des Magen-darmkanals Beitrag zur Ken- 
ntms der anatomischen Unterlage des Sch- 
leimhautrehefs und des Mechamsmus der 
Faltenbildung By Sten Grettve, M D 
Acta Radiologica, Supplementum XXXI 
Published by P A Norstedt & Son, Stock- 
holm, 1936 A volume of 124 pages, with 
43 illustrations Price 10 Sw cr 

The author investigates in morphological and 
pharmacological studies, together with animal 
experiments, the mucosa relief of the gastro-m- 
testinal tract and continues Forssell s work con- 
cerning the autoplastic of the gastnc mucosa 
He concludes that the formation of folds is due 
to an active creative power of the musculans 
mucos-e and musculans propnee, shaped ac- 


cording to its need of digestion These studies 
complete also 0 Dye’s and W Knothe’s phar- 
macological expenments in regard to mucosa 
changes m man and reflect Chaoul’s doctnne of 
the preformation of the mucosal folds As to 
the practical clinical side of the study, it con- 
stitutes an important contribution, especially 
for the evaluation of inflammatory changes of 
the gastro-intestinal mucosa 


The Collapse Therapy of Pulmonary 
Tuberculosis By J ohn Alexander, M D , 
F A.C S , Professor of Surgery, University 
of Michigan, Surgeon-in-Charge, Division 
of Thoracic Surgery, Department of Surgery, 
University of Michigan Hospital A volume 
of 705 pages, with 367 illustrations Pub- 
lished by Charles C Thomas, Spnngfield, 
Ulmois, 1937 Price $15 00 

Twelve years ago, when “The Surgery of 
Pulmonary Tuberculosis’’ was published, treat- 
ment of tuberculosis consisted of a regimen m 
which general physical and pulmonary rest 
were obtained and continued over an indeter- 
minate period of years Sanatonums were 
filled with patients who had advanced fibroid 
tuberculosis and who continued vain efforts to 
regain health and return to work Surgical 
methods, with the exception of infrequent in- 
duction of collapse of the lung by pneumotho- 
rax, were looked on with suspicion. Alexan- 
der’s fine work brought about gradually a com- 
plete reversal of practice Other important 
works also contributed to that end, so that now 
many large sanatonums find that 75 per cent of 
their patients are suitable for one or more types 
of surgical treatment 

In the present work, Alexander and his co- 
workers have enlarged the scope of the first 
book to such extent that they are able to assem- 
ble in one volume a discussion of all methods 
accepted as valuable in treatment of tuberculo- 
sis Any student can find, either in the con- 
tent of this work or in the works referred to in 
the bibliography, all that is at present known 
about treatment of the patient who has tuber- 
culosis Twelve years ago there were 500 ref- 
erences in the bibliography now there are 
1,342 articles and books whose authors express 
the mews taught in all parts of the world Of 
these, Alexander has contributed thirty-four 
of his personal publications One cannot over- 
estimate the importance of the chapter, con- 
taining thirty-eight pages, that deals with the 



RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


CALENDAR 

Meetings Falling Between the Dates of January 15 and 
February 2S 

January 28, 29 Annual meeting of Conference of 
Eastern Radiologists, at the Warwick Hotel 1701 
Locust St , Philadelphia 

February 11, 12 Second annual conference of 
Mid west Radiologists Muehlebach Hotel, in Kansas 
City Mo 

Editor's Note — Will secretaries of societies please co- 
operate with the Editor by supplying him with infor- 
mation for this section 

CALIFORNIA 

Caltforma Medical Association, Section on Radi- 
ology — Chairman, John D Lawson, M D , 1308 
California State Bldg , Sacramento, Secretary Karl 
M Bonoff, M D , 1930 Wdshire Blvd , Los Angeles 
Meets annually with California Medical Association 


Los Angeles County Medical Association Radiological 
Section — President John F Chapman M D , 65 N 
Madison Ave , Pasadena Vice president E N 
Liljedahl M D 1241 Shatto St Secretary Merl L 
Pmdell M D , 678 South Ferris Ave, Treasurer 
Henry Snurc MD 1414 Hope Street Meets every 
second Wednesday of month at County Society 
Building 


dent, H O Brown, M D , 404 First Nat'l Bank Bldg , 
Tampa, Secretary Treasurer H B McEuen, M.D , 
126 W Adams St , Jacksonville 

CBORG1A 

Georgia Radiological Society — President James J 
Clark, M V , Doctors Bldg Atlanta, Vice president 
William F Lake, M D Medical Arts Bldg Atlanta, 
Secretary Treasurer, Robert C Pendergrass, M D , 
Prather Clinic, Amencus Meetings twice annually, 
in November and at the annual meeting of the Medi 
cal Association of Georgia in the spring 

ILLINOIS 

Chicago Roentgen Society — President, David S Beilin, 
MD 411 Garfield Ave , Vice president Chester J 
Challenger, M D , 3117 Logan Blvd , Secretary- 
Treasurer, Roe J Maier, MD 7752 Halsted SL 
Meets second Thursday of each month, September 
to May except December 


Illinois Radiological Society — President Ivan Brouse 
M D , 316 W State, Jacksonville, Vice president, 
Cesar Gianturco, M D , Carle Hospital Clinic Ur 
bana. Secretary Treasurer, Edmund P Halley ,MD, 
968 Citizens Bldg , Decatur Meetings quarterly by 
announcement 


Illinois Stale Medical Society, Section of Radiology — 
President, Roswell T Pettit M D 728 Columbus 
St. Ottawa, Secretary, Ralph G Willy M D 113S 
N Leavitt St Chicago 


Pacific Roentgen Club — Chairman, Raymond G 
Taylor M D 1212 Shatto St , Los Angeles, Secre- 
tary, L Henry Garland M D 450 Sutter St San 
Francisco 

COLORADO 

Denver Radiological Club — President John S Bous- 
log M D , 246 Metropolitan Bldg , Fice president 
Sanford Withers M D 304 Republic Bldg , Secre 
tary, Ernst A Schmidt M D Colorado General 
Hospital Treasurer H P Brandenburg M D 
155 Metropolitan Bldg Meets thud Tuesday of 
each month at homes of members 

CONNECTICUT 

Connecticut Slate Medical Society Section on Radi- 
ology —Chairman Kenneth K Kinney MD 29 
North Street, Wfllimantic, Vice-chairman Francis 
M Dunn M D , 100 State Street, New London 
Secretary-Treasurer, Max CUman, M D , 242 Trum- 
bull St Hartford Meetings twice annually in May 
and September 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society 


INDIANA 

Indiana Roentgen Society — President J N Collins, 
M D , 23 E Ohio St Indianapolis Prestdenl-cttct 
Stanley Clark, M D 108 N Mam St , South Bend 
Vice president Juan Rodriguez, M D 2903 Fairfield 
Ave, Fort Wayne, Secretary-Treasurer Clifford C 
Taylor M D , 23 E Ohio St Indianapolis Annual 
meeting in May 

IOWA 

The Iowa X ray Club — Holds luncheon and busi 
ness meeting during annual session of Iowa State 
Medical Society 

MAINE 

See New England Roentgen Ray Society 

MAR VLAN D 

Baltimore City Medical Society, Radiological Section — 
Chairman, Marcus Ostro M D 1810 Eutaw Place, 
Secretary H E Wright, M D 101 W Read St 
Baltimore Meetings second Tuesday of each 
month 

MASSACHUSETTS 

See New England Roentgen Ray Society 

Detroit \-ray and Radium Society — President C C. 
Butel o M D Herman Letter Hospital Vice prcsi- 


“phndo State Radiological Society —President, Gerald 
Raap MD 16S S E First St Miami T ice presi- 


MICHTGA* 


12 ? 



ABSTRACTS OF CURRENT LITERATURE 


CONTENTS BY SUBJECT 


Animal Experimentation 

142 

Cancer (Therapy) 

144 

Arteriography 

142 

Diathermy 

144 

Biologic Experimentation 

142 

Dosage 

144 

The Blood 

142 

The Ear (Middle) 

144 

Bone Diseases (Diagnosis) 

142 

Encephalography 

145 

Bone Diseases (Therapy) 

143 

The Esophagus 

145 

Bones Tumors 

143 

Gall Bladder (Normal and Pathologic) 

145 

The Brain 

143 

Gastro-intestinal Tract (Diagnosis) 

145 

Breast Cancer 

144 

Gemto urinary Tract (Diagnosis) 

146 

Cancer (Diagnosis) 

144 

Genito urinary Tract (Therapy) 

146 


THE FOLLOWING ABSTRACTORS HAVE CONTRIBUTED TO THIS ISSUE 


S M Atkins MD of Waterbury Conn 
S Richard Beattj , M D of Madison Wis 
G E Burch M D , of New Orleans La 
J E Habbe M D of Milwaukee Wis 


Lewis G Jacobs M D , of Madison Wis 
Ernst A Pohle M D , Ph D , of Madison Wis 
W A Sodbman M D of New Orleans La 


ABSTRACTS IN THIS ISSUE LISTED ALPHABETICALLY BY AUTHORS 


Bade H , and Baden K The Post-operative 

Irradiation of Cancer of the Breast 144 

Baden K , until Bade H jt auth 144 

Bender Morris B , with Savitska, Nathan, 

jt auth 145 

Bernasconi M Congenital Abnormalities in 

the Urinary Tract of a Sin year-old Child 14G 
Bertini M with Caffaratto T M jt auth 14G 
Bertreaux, with Serrand jt auth 143 

Brennekb H Radiation Injury of the Spernia 
of Mice and Rats as Observed on the Early 
Development of the Ova 142 

Bush G with Gage C jt auth 140 

Caffaratto T M and Bertini, M Effect of 
Various Wave Lengths on the Aschheun 
Zondek-Fnedmann Reactions 146 

Chaoul, H , Greineder K and Oeser H 
The Results of Several Years Roentgen 
Therapj with Small Focal Skin Distance in 
Carcinoma of the Skin and Lip 144 

Demel R and Sgalitzer M Diagnostic and 

Therapeutic Relation of Artenographj 142 

Ettorre E Osseous Echinococcosis 143 

Feller A The Effect of Radium and of Benzol 
on the Blood and Blood forming Organs, 
with Special Consideration of the Leucocytes 142 
Fried C uith Guttmann L jt auth 143 

Gage C Shanks S C Paterson R S and 
Bush, G Discussion on Some of the Less 
Common Lesions and Special Methods of 
Inxestigation of the Alimentary Tract and 
the Influence of Adjacent Organs 146 

Glauner, R Roentgen Therapy of Hand- 

Schfiller Christian s Disease 143 

Good C Allen Jr and ICirklin B R The 
Influence of Extra biliarx Disease on the 
Function of the Gall Bladder A Cholc- 
cj stographic Studj 145 

Grbcorj A The Biologic Effect of Continuous 
and Periodical!! Interrupted Roentgen Ir- 
radiation upon the Eggs of the Trait Flj 142 
Grtimder K cith CnAOUL H , jt auth 144 

Guttmann L and Tried C Problem of Post- 

operatne Irradiation in Brain Tumors 143 


Hamann, A with Holthusbn, H jt auth 144 

Hansson C J Chronic, Non-specific Regional 

Ileocolitis 145 

Hardman T Garratt Cholecystography The 

Efficiency of the Graham-Cole Test 145 

Holthusbn H , and Hamann A The Co- 
operation of the Hospital m the Fight against 
Cancer 144 

Kelbling W with Kirchiioff H , jt auth 142 

Kirchhoff H and Kelbling W Experi- 
mental Contribution to the Problem of the 
Time Factor 142 

Kjrklin B R with Good C Allen, Jr 145 

MacMillan, A S Cholesteatoma m Chronic 

Otitis Media 144 

Oeser, H with Chaoul H jt auth 144 

Paterson, R S , with Gage C jt auth 146 

Poulsson KAre T Non specific Osteitis of the 

Ribs 142 

Prouzet J and Rebbrol Osteochondroma- 
tosis of the Tibio tarsal Articulation 143 

Reberol, with Prouzet J jt auth 143 

Savitskt, Nathan and Bender, Morris B 
Tumor of the with Brain Normal Encepha- 
logram 145 

Serrand and Bertreaux A Case of Bilateral 

Articular Chondromatosis 143 

Sgalitzer M , with Demel R jt auth 142 

Shanks S C with Gage C jt auth 146 

Soulas A Narrowing of the Inferior Esophagus 

as a Clinical Entity 145 

Tillf.x Herbert Cancer of the Esophagus 

Treated by Deep X raj Therapj 145 

Umber Friedrich Diverticula of the Digestive 

Tract 146 

Werner R The Problem of Cancer ramihes ’ 144 

Witte E The Qualitative and Quantitatixe 
Differences in the Radiation Emitted be 
tween Natural Sun and Therapeutic Lamps 
Description of a New Lamp Emitting Prac- 
ticallj the Same Spectrum as the Sun 144 

Zacharias P Influence on the Biologic Object 
of Rh\ thmic Interruption of Roentgen Ir- 
radiation i AA 


HI 



134 


RADIOLOGY 


beth’s Hospital, Youngstown, Secretary-Treasurer , 
Hany Hauser, M D , Cleveland City Hospital. 
Cleveland Meetings at 6 30 pm at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to April, inclusive 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) —President, George 
Bearing, M D , St Elizabeth Hospital, Covington, 
Ky , Secretary-Treasurer, Justin E McCarthy, M D , 
707 Race St , Cincinnati Ohio Meetings held third 
Tuesday of each month 

PENNSYLVANIA 

Pennsylvania Radiological Society —President, Syd- 
ney J Hawley, M D , Geismger Memorial Hospital 
Danville, First Vice president, William J McGregor, 
M D , 744 Franklin Ave , Wilhinsburg, Second Vice- 
president, Oscar M Weaver, M D , 12 S Mam St 
Lewisfown, Secretary Treasurer, Lloyd E Wurster 
M D , 410 Pme St , Williamsport, President-elect, 
Charles S Caldwell, M D , 520 S Aiken Aw , Pitts- 
burgh Annual meeting, May, 1938 Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President, 
Thomas P Laughery, M D , Germantown Hos- 
pital, Vice president El wood E Downs, M D , 
Jeans Hospital Fox Chase, Secretary, Barton H 
Young, M D Temple University Hospital, Treas- 
urer, R Manges Smith M D , Jefferson Hospital 
Meetings first Thursday of each month from October 
to May, Thompson Hall College of Physicians, 19 S 
22nd St , 8 15 p ii 


Tennessee State Radiological Society —President, H S. 
Shoulders, M D , 246 Doctors Bldg , Nashville, 
Vice president S S Marchbanks, M D , 508 Medical 
Arts Bldg , Chattanooga, Secretary Treasurer, Frank 
lin B Bogart, M D , 311 Medical Arts Bldg , Chat 
tanooga Meeting annually with State Medical 
Society in Apnl 

VERMONT 

See New England Roentgen Ra> Society 

VIRGINIA 

Radiological Society of Virginia — President , Fred M 
Hodges M D , 100 W Franklin St , Richmond 
Vice president, L F Magruder M D , Raleigh and 
College Aves , Norfolk, Secretary, V W Archer 
M D University of Virginia Hospital, Charlottesville 

W ASHINGTON 

Washington State Radiological Society — President, 
H E Nichols, M D , Strmson Bldg , Seattle, Sure 
tary, T T Dawson, M D , Fourth and Pike Bldg , 
Seattle Meetings fourth Monday of each month at 
College Club 

WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary S A 
Morton, M D , Columbia Hospital, Milwaukee 
Meets monthly on first Friday 

Radiological Section of the Wisconsin Slate Medical 
Society — Secretary, Russel F Wilson, M D , Beloit 
Municipal Hospital, Beloit Two-day annual meet 
ing m May and one day in connection with annual 
meeting of State Medical Society, w September 


The Pittsburgh Roentgen Society — President, F L 
Schumacher, M D , Jenkins Arcade, Secretary, H N 
Mawhinney, M D , Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 
RHODE ISLAND 

See New England Roentgen Ray Society 
SOOTH CAROLINA 

South Carolina X ray Society —President, Robert B 
Toft, M D , 105 Rutledge Ave , Charleston, Secre- 
tary-Treasurer Hillyer RudisiU, M D , Roper Hos- 
pital, Charleston Meetings in Charleston on first 
Thursday in November, also at tune and place of 
South Carolina State Medical Association 
SOOTH DAKOTA 

Meets with Minnesota Radiological Society 
TENNESSEE 

Memphis Roentgen Club —Chairmanship rotates 
monthly m alphabetical order Meetings second 
Tuesdaj of each month at University Center 


University of Wisconsin Radiological Conference — 
Secretary, E A Pohle, M D , 1300 University Ave , 
Madison, WIs Meets every Thursday from 4 to 5 
p m , Room 301, Service Memorial Institute 


News Item 

The Georgia Radiological Society was organized at the 
Palmer House Chicago, during the Filth International 
Congress of Radiology The first regular meeting was 
held in Atlanta Ga Nov 27 at the Academy of Medi 
one The program consisted of a round table dis 
ctission of difficult diagnostic cases and of therapv 
problems Fifteen men were present A constitution 
and bj-laws were adopted and plans made for the 
next meeting in conjunction with the Medical Assoeia 
tion of Georgia at Augusta next spring The meet- 
ing was followed by a luncheon at the Biltmore Hotel 



ABSTRACTS OF CURRENT LITERATURE 


143 


two tuberculous osteitis of the ribs is by far more com- 
mon, the syphilitic type bemg seldom encountered 
Acute specific infectious osteitis of the ribs is seen m 
typhus and febns undulans Non-specific, metastatic 
osteitis of the ribs is regarded as a very rare affliction, 
accounting for 0 8 to 2 per cent of all cases of osteo- 
myelitis recorded Non specific osteitis of the ribs 
occurs in young individuals There is probably a six- 
month interval between the appearance of the primary 
infection and metastasis to the ribs In individuals in 
the growing period the disease is almost always acute 
with definite local as well as general symptoms and a 
tendency to rapid destruction with suppuration and for- 
mation of fistulse In individuals over 25 years of age, 
the clinical picture is quite different, the symptoms 
develop slowly and the condition runs a chronic course 
Local and constitutional symptoms are mild Occa- 
sionally there are no symptoms and the osteitis of the 
nb is accidentally discovered These findings are said 
to be due to the poor vascularization of the ribs after the 
age of 25 years Staphylococcus aureus and albus and 
less frequently, the Streptococcus and the Pneumococcus 
were found to be the offending organisms Expectant 
treatment seems to be indicated at first especially if 
one bears in mind those cases in which operation has 
led to a lesion of the pleura and empyema The prog- 
nosis is favorable except when it is associated with a 
generalized septicemia Poulsson reports three cases 
of non specific osteitis with a number of roentgeno- 
grams illustrating the roentgcnographic picture of the 
disease 

G E Burch M D 

BONE DISEASES (THERAPY) 


Roentgen Therapy of Hand-Schuller Christian s Dis 
ease R Glauner Strahlentherapie 1937 60, 58 
The author reports a case of Hand Schuller-Chns 
tian s disease with involvement of the skull and upper 
left femur There was also destruction of the sella 
turcica, with exophthalmos Roentgen therapy was 
given to the skull through three areas 180 r, 120 r and 
ISO r were applied over these areas so that during a 
three week period the total surface dose amounted to 
1 020 r A total surface dose of 1,080 r through two 
areas was given to the upper left femur During that 
time a new lesion appeared in the right upper tibia 
This received a total surface dose of 720 r The bone 
lesions improved after the treatment as well as the 
exophthalmos Further treatment was given one 
month later Six months after the last senes there was 
complete healing of all bone lesions The child had 
developed nonnally and no new lesions had appeared 
The author points out that apparently high doses are 
required in lus ease for instance 2 100 r to the skull 
and 2 2S0 r to the upper thigh The response of this 
disease to roentgen rays can well be explained by the 
histological character of the lipoid granulomatous tis- 
sue 

Ernst A Pohle M d Ph D 


Osseous Echinococcosis E Ettorre Arch ital di 
chir January, 1937, 45, 149-174 (Reprinted by per- 
mission from Bntish Med Jour , May 22 1937, p 81 of 
Epitome of Current Medical Literature ) 

The author, who records a personal case of echino- 
coccus disease of the scapula, states that localization of 
the disease m bone is rare, as Ivarussevitch, among 
1 734 cases of echinococcus disease notified in the Argen- 
tine Repubhc found only 29 cases (16 per cent) in 
which a bone was involved Ettorre could collect only 
eight cases beside his own m which the scapula wasaffec 
ted His patient was a woman aged 28 a native of 
Milan, who at the age of 12 had received a violent blow 
on her left shoulder About three years later she began 
to feel pain m the shoulder which was attributed to 
pleurisy and treated as such During the last three 
years pam was felt m movements of the shoulder especi 
ally on abduction and internal rotation, and a diagnosis 
of arthritis was m ade Shortly afterwards a swelling ap- 
peared, gradually increasing m size As the result of 
radiological exammation and exploratory puncture a 
diagnosis of echinococcus disease of the scapula was 
made and the cysts successfully removed Complete 
recovery took place 

BONES, TUMORS 

Osteochondromatosis of the Tibio tarsal Articula 
tion J Prouzet and Reberol Bull et M6m Soc 
Radiol M6d de France, January 1937 25, 93 94 
Osteochondromatosis of the ankle joint is a rare 
condition the authors finding but three recorded cases 
Their case, a man 25 years of age had sprained his ankle 
six years previously This was treated by rest and 
massage Subsequently massage relieved him of an 
occasional recurrence of swelling and pam The x 
ray showed a mass of small calcified bodies of indefinite 
outline anterior and posterior to an otherwise quite 
normal ankle jomt A second film, six months later 
showed decrease in number of the smaller osteophytes 
S Richard Beatty, M D 


A Case of Bilateral Articular Chondromatosis Ser- 
rand and Bertreaux Bull et M6m Soc Radiol 
M6d de France February, 1937 25,114,115 
A case of bilateral chondromatosis of the elbows is 
presented, interesting also m that there were de 
formities of the radius and ulna due to osteophytes m 
the region of the articular margins 

S Richard Beatty, M D 


Problem of Post-operative Irradiation in Brain Tu 
mors (Clinical Part, L Guttmann Strahlentherame 
!937 59 316 Roentgen Part C Fried, ibid 
The first paper deals with the clinical and surgical 
aspect of brain tumors while the second paper contains 

lSOkTT ° f n s rOC,Ugen0l0E1St Thc author uses 
ISOkx 4 ma 0 5mm Cu + 1 mm AI 40cm p s J* 
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and finds, as a result, that further radiation 
treatment is futile, the general subject of 
filtration offers a broad field for discussion 
There may be good reasons, theoretical or 
otherwise, for the use of unfiltered radiation 
but when such treatment is given m con- 
nection with neoplastic disease affecting 
not only the skm but all structures im- 
mediately underneath, there seems to be 
no plausible reason for its use Therefore, 
based upon my own experience m the use 
of both x-rays and radium up to their new 
high levels of short wave output, I desire 
to go on record as voicing my unqualified 
opposition to the use of unfiltered x-rays or 
radium containers for any human ailment 
or for the treatment of any disease This 
statement is not given by virtue of any 
enthusiastic impulse but is based solely 
upon our daily experience and observation 
during a lifetime service with radiation 
therapy 

Whether this expression of opinion finds 
favor in the eyes of our honored friend 
Rollin Stevens, I do not know I do know, 
however, that the energy of radiation will 
remain young over many centuries to come, 
like our own Dr Stevens, who has re- 
mained young and virile and will continue 
to do so to the end 

Dr Stevens has contributed much of his 
own forceful and pleasing personality to 
each and every phase of radiological prog- 
ress , he has lent a guiding hand in correct- 
ing abuses m radiation therapy, he has 
become an authority on therapeutic radi- 
ology, and particularly that branch dealing 
with skm and superficial disease, he has 
been instrumental m placing this important 
branch of medical practice upon the highest 
professional plane— Dr Stevens, whose 
virile manhood and staunch Americanism 
have been an inspiration to all who have 
been fortunate enough to know him as a 
teacher and a man To you, Dr Stevens, 
may I be permitted to inscribe these lines 
in grateful memory of many profitable and 
delightful hours spent m your congenial 
company Rollin, time has been kind to 
you It has permitted you to reach the 
honorable age of three score and ten in full 


possession of your mental and physical 
vigor May you continue on in the pur- 
suit of your work and play, and may you 
find at every port of call a snug harbor and 
a cozy berth God bless you! 

Albert Soiland, M D 


ANNOUNCEMENTS 

FURTHER HONORS FOR A MEMBER OF 
THE SOCIETY 

Dr Francis Carter Wood, Director of the 
Institute of Cancer Research, Columbia Uni 
versity, and Editor of the “Journal of Can 
cer,” has been decorated with Belgium’s Order 
of the Crown King Leopold III conferred 
the honor upon Dr Wood in recognition of the 
latter’s research work in cancer control 

Dr Wood is a past-president of the Radio- 
logical Society of North America, and to his 
constructive work while President the Society 
owes much of its present success His fnends 
congratulate him and all radiologists can well 
feel gratification m each new honor that comes 
to Dr Wood, knowing that it is truly earned 


ROYAL SOCIETY OF EDINBURGH 

A David Anderson-Berry Gold Medal, to- 
gether with a sum of money amounting to 
about £100, will be awarded m July, 1938, by 
the Royal Society of Edinburgh to the per 
son who, in the opinion of the Council, has 
recently produced the best work on the nature 
of x-rays m their therapeutic effect on human 
diseases A similar award will be made ever}' 
three years 

Applications for this prize are minted The) 
may be based on both published and unpub 
fished work and should be accompanied by 
copies of the relevant papers 

Applications must be in the hands of the 
General Secretary, Royal Society of Edinburgh, 
22 George Street, Edinburgh, 2, by June 1, 
1938 

This announcement was first pubhshed in 
the March, 1937, issue of Radiology, page 373, 
and is here repeated by request 


IN MEMORIAM 

V ILBUR S WERNER 

Mr Wilbur S Werner, well known to many 
members of the Radiological Society of North 
America as president of the Kelley -Koctt X- 
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antrum in the completely sclerosed mastoid measures 
6 mm transversely by 10 mm vertically, an increase 
in size beyond these limits may be attributed to eroding 
cholesteatomas 

J E Habbe, M D 

ENCEPHALOGRAPHY 

Tumor of the Brain, with Normal Encephalogram 
Nathan Savitsky and Morns B Bender Am Jour 
Med Sci July 1937, 194, 96-103 

In a senes of 500 tumors of the brain these authors 
found 120 patients with intracranial air injections , 
seven showed normal aerograms These with two 
other cases, constitute the basis for the present report 
The senes indicates that bram tumors, irrespective of 
their location, nature, size, and rate of growth may 
exist for a long time without significant alterations in 
the ventncular and subarachnoid spaces Of the nine 
cases reported tumors were found m the panetal lobe 
in three, m the frontal lobe in four and in the corpus 
stnatum and temporal lobe in one and in the basal 
ganglia in one The duration of the course of the dis- 
ease varied from two months up to 19 years, until the 
time a normal encephalogram was found In four 
instances, papilledema was present 

Emphasis is placed upon the facts that during ear- 
lier stages of a bram tumor the aerograms may be 
negative, that normal ventncular and subarachnoid 
systems may exist irrespective of the nature and lo- 
cation of the tumor and the duration of its course, and 
that a negative encephalogram does not exclude the 
diagnosis of a tumor based on clinical grounds 

W A Sodbman, M D 

THE ESOPHAGUS 

Narrowing of the Inferior Esophagus as a Cluneal 
Entitj A Soulas Arch d mal de 1 app digestif 
March 1937,27,299-313 

A Soulas discusses the narrowing of the esophagus 
at the cardio-esophageal junction He believes such 
narrowings can be classed as accompaniments of mega- 
esophagus due to hjpertrophy of the sphincter, or as 
stenosmg inflammation of the musoca musculans ex- 
tending to the mucosa and accompanied by inflam- 
matory edema and purulent exudate with later fibrosis 

He cites the symptomatology and the clinical, radio- 
logic and esophagoscopic findings in a number of 
cases and discusses the therapy 

S Richard Beattx, M D 


Cancer of the Esophagus Treated by Deep X ray 
Therapy Herbert Tilley British Med Jour June, 
1937 pp 1199 1200 

Tins case report describes a patient with cancer of 
the mid third of the esophagus treated bx a technic 
permitting entry of the rays through six long narrow 
fields centered o\cr the esophagus Such a method 
the author states produces good palliative results in 
over 60 per cent of the cases The mid third growths 


do very well for a tune, a year or two, but death ensues 
within two and a half years 

In the present case the patient lived two years and 
eight months and was entirely symptom free for one 
year and eight months, with little difficulty for a further 
period of eight months 

W A Sodeman, M D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

The Influence of Extra biliary Disease on the Func- 
tion of the Gall Bladder A Cholecystographic Study 
C Allen Good, Jr , and B R Kirklin Am Jour Ro 
entgenol and Rad Ther , March, 1937, 37, 346-349 
In 733 patients with diagnoses such as peptic ulcer, 
pernicious anemia thyrotoxicosis, myxedema, dia- 
betes melhtus, obesity pulmonary tuberculosis, or 
chrome appendix, the gall bladder was examined with 
the oral dye In 167 that organ was found functioning 
poorly or not at all Of those, 106 were examined by 
operation or at autopsy and 104 were found to be dis- 
eased, thus proving that extra biliary diseases have 
little or no influence on the cholecystographic function 
of the gall bladder 

S M Atkins, M D 


Cholecystography The Efficiency of the Graham- 
Cole Test T Garratt Hardman British Med Jour , 
Oct 16, 1937, pp 733 734 

Hardman found in his cases that the oral method of 
cholecystography indicated in 90 per cent of the eases 
whether the gall bladder was normal or pathological 
The fact that 10 per cent of errors may occur is good 
reason for urging that the Graham-Cole test should not 
be used to supplant the usual clinical methods of ex- 
amination but should take its place as part of the or- 
dinary routine investigation as a valuable aid m the 
diagnosis of cholecystic disease. The success of the 
method depends upon the most careful attention to de- 
tail m preparation and to correct radiographic technic 

G E Bukch, M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Chronic Non specific Regional Ileocolitis C J 
Hansson Acta Radiologica, August 1937 18, 635- 
042 

Hansson discusses the cluneal and pathological pic- 
ture of regional ileocolitis Roentgcnologieally he finds 
with the aid of contrast lavages a normal mucous mem- 
brane of the colon instead of an absence of the mucous- 
membrane relief characteristic of colitis However 
m more advanced eases alterations may be observed in 
the cecum and may ex en extend up the ascending colon 
The alterations arc characterized bx a smooth, comet- 
shaped constriction of the lumen down to the xalxe of 
Bauliim The alterations may be of such a degree that 
the lumen becomes as narrow as a string often referred 
to as the string sign in American literature The 
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ness is weakened by the appearance of their 
having been obviously retouched The plates 
are accompanied by good, short abstracts of 
histones Many pictures are shown which il- 
lustrate vanous typical features of senile and 
presenile artentis (artenosclerosis obliterans), 
although very few show the lower portion of 
the leg and the foot Only two cases of throm- 
bo-angntis obliterans are illustrated and these 
do not emphasize the typical artenographic 
findings in this disease Only one arteriogram 
of a patient with Raynaud s disease is shown 
and this is reduced too much to show the digi 
tal artenes There are several good plates 
of artenal aneurysm and one of an artenoie 
nous fistula The author also attempts to 
show distinguishing artenographic findings in 
association with certain bone tumors Four 
artenograms of the abdomen, taken after in- 
jection into the aorta, are shown The author 
feels that artenography gn es valuable informa- 
tion regarding confirmation of the clinical diag- 
nosis of artenal diseases and regarding the ex- 
tent and localization of artenal occlusions, of 
panetal artenal lesions, and of tumors and le- 
sions of the bones of the extremities 


Synopsis of Digestive Diseases By John 
L Kantor, Ph D , M D , Associate in Medi- 
cine, Columbia University, Gastro-enterolo 
gist and Associate Roentgenologist, Monte- 
fiore Hospital for Chronic Diseases, New 
York A volume of 302 pages, with 40 il- 
lustrations Published by the C V Mosby 
Compam , St Louis, Missouri, 1937 Pnce 
S3 50 

The object of Kantor s book, according to 
the preface, is ‘to present simply, clearly, and 
concisely the essential facts concerning the 
diseases of digestion ” It is obviously ex- 
tremely difficult to accomplish this purpose 
in 2S6 pages, and there naturally will be cer- 
tain shortcomings in that it is impossible to 
give to individual diseases which are impor- 
tant the space they require to property bring 
out factors of importance The book is an 
attracts e one which is arranged artistically 
The division of the material included is done 
in an orderly manner 

The book is divided into four parts, the first 
dealing with the classification of digestive dis- 
orders, diagnostic and therapeutic methods, 
and a discussion of constitutional inferiority, 
and gastro-mtestmal allergy In the second 
portion is a discussion of disease which includes 


the biliary system as well as every portion of 
the intestinal tube from the mouth to the anus 
All of these diseases are covered in 184 pages, 
a formidable task indeed, but one which Kan 
tor accomphshes with a surprising degree of 
completeness Part III includes a considera- 
tion of digestive symptoms and extra-digestive 
diseases This part is hung on as a sort of 
suffix and could be done with more complete 
ness Kantor’s book is one which because of 
its completeness, attractive editing, and or 
derhness should appeal to any physician who 
has any interest whatsoev er in the digeshve 
tract 


Die biologische Bedeutung der Infra- 
roten Strahlen (The Biologic Significance 
of Infra-red Ray's) Also Supplement 1 of 
Volume 4 (1937) of Helvetica Mediea Acta 
Bv O Merkelbach A volume of 64 
pages, with 29 illustrations Published by 
Benno Schwabe & Company', Basel, 1937 
Price Swiss Fr 4 00 

A critical remew of the literature dealing witn 
the biologic effect of infra-red rays convinced 
the author that very' little reliable information 
exists and that, above all, the fundamental 
physical data are entirely lacking He studied, 
therefore, especially' the infra-red spectra of a 
number of compounds, beginning with water, 
chloroform, alcohol, ammo acids and ending 
up with hemoglobin, its derivatives and also 
chlorophy'll The methods employed are de- 
scribed and the advantages and disadvan- 
tages of thermo-spectrography and photo 
spectrography discussed The results of the 
experiments seem to indicate that infra-red 
rays of 0 76-1 0 m may r produce biologic effects 
m connection with local or systemic sensitiza- 
tion A short chapter dealing with infra-red 
photography' is included 

The study of this monograph must be con- 
sidered a necessity by all those who wish to 
investigate the clinical aspect of infra-red 
therapy' 


Some Quantitative Aspects of the Biologi- 
cal Action of X- and Gamma-raas By 
C M Scott, hi D , issued by Medical Re- 
search Council, Special Report Senes No 
223, London, 1937 A volume of 99 pages 
Price 1 shilling, 6 pence 

This short monograph m pamphlet form is 
divided into two parts In the first portion the 
author bnefly summanzes and analyzes the 
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antrum in the completely sclerosed mastoid measures 
6 mm transversely by 10 mm vertically, an increase 
in size beyond these limits may be attributed to eroding 
cholesteatomas 

J E Habbb, M D 

ENCEPHALOGRAPHY 

Tumor of the Brain with Normal Encephalogram 
Nathan Savitsky and Moms B Bender Am Jour 
Med Sci July 1937, 194, 90-103 

In a senes of 500 tumors of the brain these authors 
found 120 patients with intracranial air injections 
seven showed normal aerograms These with two 
other cases constitute the basis for the present report 
The senes indicates that brain tumors, irrespective of 
their location nature, size and rate of growth may 
exist for a long time without significant alterations in 
the ventncular and subarachnoid spaces Of the rune 
cases reported, tumors were found in the panetal lobe 
in three in the frontal lobe m four and in the corpus 
stnatum and temporal lobe m one, and in the basal 
gangha m one The duration of the course of the dis- 
ease varied from two months up to 19 years until the 
time a normal encephalogram was found In four 
instances, papilledema was present 

Emphasis is placed upon the facts that during ear- 
lier stages of a brain tumor the aerograms may be 
negative, that normal ventncular and subarachnoid 
systems may exist irrespective of the nature and lo- 
cation of the tumor and the duration of its course and 
that a negative encephalogram does not exclude the 
diagnosis of a tumor based on clinical grounds 

W A Sodeman M D 

THE ESOPHAGUS 

Narrowing of the Infenor Esophagus as a Clinical 
Entity A Soulas Arch d mal de 1’app digestif 
March, 1937 27, 299-313 

A Soulas discusses the narrowing of the esophagus 
at the cardio-esophageal junction He believes such 
narrowings can be classed as accompaniments of mega- 
esophagus due to hypertrophy of the sphincter, or as 
stenosing inflammation of the musoea musculans ex- 
tending to the mucosa and accompanied by inflam- 
matory edema and purulent exudate with later fibrosis 

He cites the symptomatology and the clinical radio- 
logic, and esophagoscopic findings in a number of 
cases and discusses the therapy 

S Richard Beattv M D 


Cancer of the Esophagus Treated by Deep X ray 
Therapy Herbert Tilley British Med Jour June, 
1937 pp 1199 1200 

This case report describes a patient with cancer of 
the mid third of the esophagus treated by a technic 
permitting entry of the rays through six long narrow 
fields centered over the esophagus Such a method 
the author states produces good palliative results in 
o\ er GO per cent of the cases The mid-third growths 


do very well for a time a year or two, but death ensues 
wit hin two and a half years 

In the present case the patient hved two years and 
eight months and was entirely symptom free for one 
year and eight months, with httle difficulty for a further 
period of eight months 

W A Sodeman, M D 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

The Influence of Extra-biliary Disease on the Func- 
tion of the Gall Bladder A Cholecystographic Study 
C Allen Good Jr and B R Kirhhn Am Jour Ro 
entgenol and Rad Ther March, 1937, 37 , 346-349 
In 733 patients with diagnoses such as peptic ulcer, 
pernicious anemia, thyrotoxicosis, myxedema, dia- 
betes melhtus, obesity pulmonary tuberculosis or 
chrome appendix the gall bladder was examined with 
the oral dye In 167 that organ was found functioning 
poorly or not at all Of those 106 were examined by 
operation or at autopsy and 104 were found to be dis- 
eased, thus proymg that extra biliary diseases have 
httle or no influence on the cholecystographic function 
of the gall bladder 

S M Atkins M D 


Cholecystography The Efficiency of the Graham- 
Cole Test T Garrett Hardman British Med Jour , 
Oct 16, 1937 pp 733 734 

Hardman found in his cases that the oral method of 
cholecystography indicated in 90 per cent of the cases 
whether the gall bladder was normal or pathological 
The fact that 10 per cent of errors may occur is good 
reason for urging that the Graham Cole test should not 
be used to supplant the usual clinical methods of ex- 
amination but should take its place as part of the or- 
dinary routine investigation as a valuable aid in the 
diagnosis of cholecystic disease The success of the 
method depends ujxm the most careful attention to de- 
tail in preparation and to correct radiographic technic 

G E Burch M D 

GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

Chrome, Non specific Regional Ileocolitis C J 
Hansson Acta Radiologica August 1937 18, 635- 
642 

Hansson discusses the clinical and pathological pic- 
ture of regional ileocolitis Roentgenologically he finds 
with the aid of contrast lavages, a normal mucous mem- 
brane of the colon instead of an absence of the mucous- 
membrane relief characteristic of colitis However, 
m more advanced cases alterations may be observed in 
the cecum and maj even extend up the ascending colon 
The alterations are characterized by a smooth cornet- 
shaped constriction of the lumen down to the valve of 
Bauhirn The alterations may be of such a degree that 
the lumen becomes as narrow as a string, often referred 
to as the string sign m American literature The 
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bibliography Without this essential chapter 
the booh would lose much of its importance as 
a great book of reference 
The student will find that the chapter enti- 
tled “Physiological Principles of Collapse Ther- 
apy” will help m understanding the responses 
of lung following operation, and especially the 
compensatory mechanisms brought into play 
when the lung is reduced in volume by collapse 
The physiologic responses to each variety of 
condition are described separately and include 
such effects as those of muscular compensation, 
effects on the circulation, changes in flow of 
lymph, the occurrence and significance of air 
embolism and pleural effusion, and the extent 
of respiratory embarrassment incidental to de- 
crease of vital capacity 
The indications for each type of operation 
employed in bringing about and maintaining 
satisfactory collapse are discussed in a separate 
chapter As a supplement there is added a 
reference guide consisting of eighty-four dia- 
grams representing the principal types of pul- 
monary and pleural lesions for which collapse 
therapy may be used Each legend indicates 
briefly the operation or sequence of operations 
to be used in treatment 

In descriptions of both minor and major op- 
erations, great care is taken in describing, not 
only the operative technic, but pre-operative 
preparation, accidents that may be encountered, 
and the most approved methods of combating 
them Post-operative management meets with 
an equally careful consideration and, finally, 
the results obtained from each method of opera- 
tive attack are discussed frankly 

Physicians will welcome this book because of 
the help given in the discussion of physiologic 
effects entailed and the statistical evidence of 
the value of the several methods of treatment 
Surgeons will welcome it for the same reasons, 
but, m addition, will find it of greatest service 
not only m forming conclusions with reference 
to choice of operations m particular cases, but 
also m the guidance in technic suggested 


Perhaps the book might be criticized because 
of size rather than content Yet it is difficult 
to choose the subject matter that might be de 
leted and still ha\ e what it is designed to be a 
book of reference for students of tuberculosis. 


Radiation Therapv Its Use in the Treat- 
ment of Benign and Malignant Conditions 
By Ira I Kaplan, M D , Clinical Professor 
of Surgery, New York University Medical 
College, Director, Radiation Therapy De- 
partment, Bellevue Hospital, New York, 
Director, Division of Cancer, Department 
Hospitals, City of New York, Director, New 
York City Cancer Institute, Associate 
Radiologist, Lenox Hill Hospital, New York, 
Editor (Therapeutic Section) “Year Book of 
Radiology ” A volume of 55S pages, with 
198 illustrations Published by the Oxford 
University Press, New York City, 1937 
Price S10 00 

One could guess that a text on radiotherap) 
written by one with Kaplan’s experience and 
knowledge of the world s literature would be an 
outstanding one It is, and Kaplan deserves 
sincere congratulations for so ably handling the 
vast subject of radiotherapy Although the 
book is written for students and practitioners, 
the radiotherapeutist will do well to look it over 
as a 4 refresher Of course, one could find 
fault with some details such as the length of the 
presentation of gynecologic and the brevity of 
the consideration of inflammatory and neuro 
logic lesions, but Kaplan decided on this allot- 
ment of space after far more thought than this 
reviewer used in this criticism Many things 
recommend the book, its whole set-up, the lllus 
trations, the index, the omission of statistics 
and voluminous literature, and especially the 
presentation of the treatment of oral, mam- 
maty, uterine, and rectal carcinomas Brae 
strap is to be particularly commended for his 
chapter on the Physi cs of Radiation 
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THE CLINICAL AND ROENTGENOLOGIC MANIFESTATIONS AND SURGICAL 
TREATMENT OF DIAPHRAGMATIC HERNIA, WITH A REVIEW OF 131 CASES 1 

By .STUART W HARRINGTON, M D , Division of Surgery, and B R KIRKLIN, M D , 
Section on Roentgenology, The Mayo Clinic, Rochester, Minn 


I T is gratifying to have the opportunity 
to present the subject of the diagnosis 
and surgical treatment of diaphrag- 
matic henna before this Congress because 
roentgenography plays an important r61e 
in the recognition and differential diag- 
nosis of diaphragmatic henna It is also 
of great value m determining the size and 
situation of the defect m the diaphragm, 
which is of aid m determining the method 
of surgical treatment to be instituted 
The incidence of diaphragmatic hernia 
is probably no greater now than it was 
twenty years ago, at that time the condi- 
tion was thought to be uncommon, and its 
recognition m hfe was rare More fre- 
quent recognition of the condition in the 
last two decades has been attributable pri- 
marily to development of roentgenologic 
methods of diagnosis The clinical study 
of proved cases has established a fairly defi- 
nite symptomatology which has enabled the 
clinician to diagnose the condition or to 
suspect the presence of a hernia and to 
have a special roentgenologic examination 
made It will scarcely be claimed that 
the entire credit for the present more fre- 
quent recognition of this condition is due 
the roentgenologist, but he is entitled to 
share this credit with the clinician A 

1 Read bj Dr Harrington before the Fifth Interna- 
tional Congress of Rndiologj, Chicago Sept 13-17 

1017 r * 


greater proportion of the responsibility for 
the establishment of the correct diagnosis 
must rest on the clinician, for he is first to 
come in contact with the patient, and the 
subsequent course of the examination and 
treatment depends on his interpretation of 
symptoms 

The more frequent recognition of dia- 
phragmatic hennas m recent years is ex- 
emplified by reviewing the cases encoun- 
tered at The Mayo Clinic between 1900 
and 1937 From 1900 to 1925, 30 cases 
were recognized clinically and 19 patients 
were operated on, from 1925 to 1937, 211 
cases were recognized and 131 patients were 
operated on This shows that seven times 
as many cases were recognized in the last 
12 years as m the previous 24 years We 
believe that the condition is more common 
than the present records indicate, for one 
of us (.S W H ) has examined the dia- 
phragm in the course of other abdominal 
operations and occasionally has found a 
small herrna that had not been recognized 
clinically or roentgenologically before oper- 
ation 

CLASSIFICATION 

Because of the vanous structures which 
are often involved in the hernia the symp- 
toms are complex They depend on the 
^amount of mechanical interference with 
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ANIMAL EXPERIMENTATION 

Radiation Injury of the Sperma of Mice and Rats as 
Observed on the Early Development of the Ova H 
Brennete Strahlentherapie 1937, 60, 214 

The testicles of adult mice and rats were irradiated 
with roentgen rays , 800-2,200 r were given to mice and 
800— 1,800 r to rats The effect on the mature sperm 
cells was studied by observing the impregnated ova of 
female animals It appeared that the fertility of the 
spenna stored in the epididymis is not influenced by 
irradiation The percentage of non impregnated ova 
was 7 39 per cent for mice and 5.25 per cent for rats 
The fertile period of the mouse after irradiation lasts 
approximately two weeks regardless of the dose applied 
Some of the impregnated ova showed abnormal develop- 
ment and in some cases abortion occurred There was a 
definite difference in the susceptibility of the two types of 
animals because following irradiation with 800 r, SO per 
cent of the ova of rats and only 05 per cent of the ova of 
mice showed normal development In conclusion the 
author warns again against indiscriminate exposure of 
the generative organs in man 

Ernst 4 Pohle M D , Ph D 


Experimental Contribution to the Problem of the 
Time Factor H Kirchhoff and W Refilling Strah- 
Icnthcrapie, 1937 60, 444 

The authors exposed the testicles of 14 adult rabbits 
one was treated by fractional doses the other by pro- 
tracted fractional dose3 Technic 170 kv , 1 .2 mm 
Cu + 1 mm AI and 180 kv , 0 7 mm Cu + 1 mm A1 
The focal skm distances were 20 and 125 cm The 
single doses 200 r (in air) were given at intervals of 24 
hours In a few instances single doses of 30 40 and 50 
r were used while the total dose varied from 300 to 
1,800 r This allowed a ratio in the r/min from 1 5 5- 
1 39 The animals were killed from four to 43 days 
after the last exposure Careful histological examina 
tions of the testicles treated with both methods showed 
that the effect of the protracted fractional irradiation 
was not greater than that of the simple fractional dose 
method It is emphasized however that these results 
which have been obtained on normal tissue may not be 
transferred to malignant tumors in humans 

Ernst A Pohle M D Ph D 

ARTERIOGRAPHY 

Diagnostic and Therapeutic Relation of Arteriog- 
raphy- R Demel and M Sgnlitzer Wien him Wchn 
schr , May 7, 1937 50, 595 596 (Reprinted by permis 
sion from British Med Jour June 26 1937 p 103 of 
Epitome of Current Medical Literature ) 

The authors stress the therapeutic value of artenog 
raphy m cases of endarteritis obliterans Raynaud s dis 
ease arteriosclerosis thrombosis etc apart from the 
important diagnostic value of the method In a number 
of cases they were able to observe a remarkable im- 
provement in the condition of the limb following an 


intra-arterial injection of 20 e c of a 20 per cent solution 
of perabrodil They explain the favorable therapeutic 
result by a persistent dilatation of the arterioles follomng 
the injection The injection can be repeated after some 
time if necessary 

BIOLOGIC EXPERIMENTATION 

The Biologic Effect of Continuous and Periodically 
Interrupted Roentgen Irradiation upon the Eggs of the 
Fruit Flj A Gregon Strahlentherapie 1037 (50, 
422 

The author compared the biologic effect of roentgen 
rays on the eggs of the fruit fly- if they were applied 
either in the form of a continuous exposure or by pe 
nodically interrupted exposures Teehmc ISO kv 
15 ma 0 35 mm Cu + 0 5 mm Al 6-417 r/mrn By 
means of a rotatmg disc the interrupted exposures gave 
doses equal to the continuous exjxisure of 50 and 2'A 
seconds from 180 to 5 seconds The experiments 
showed that by decreasing the number of r per minute 
for continuous exposure the biologic effect is definitely 
decreased If the eggs were irradiated with a high 
number of r/second at the same time increasing the 
tune of exposure without changing the doses by means 
of periodical interruptions of the irradiation the bio 
logic effect was not the same as that obtained with eon 
tinuous exposure during the same time It could be 
demonstrated that in such case it was greater and corre 
sponded to the effect produced with continuous irradia 
tion and a high number of r/min The experiments 
were earned out with the ratio of 1 3 between intensity 
and tune 

Ernst A Pohle M D Ph D 

THE BLOOD 

The Effect of Radium and of Benzol on the Blood 
and Blood forming Organs with Special Consideration 
of the Leukocytes A Feller Strahlentherapie 1937, 
60, 393 

The author studied the toxic effect of radium and 
benzol on the blood and blood forming organs in rats 
Both produce changes in the total number and the per 
centage distnbution of leukocytes These changes as 
well as the histological findings in the various organs 
were very similar following radium exposure and benzol 
administration However regeneration set in much 
earlier following benzol as compared with radium So 
far it is lmjxissible to determine whether or not the ob- 
served changes are due to a direct effect of benzol and 
radium on the leukocytes or due indirectly to an injury 
of the blood forming organs 

Ernst 4 Pohle M D Ph D 

BONE DISEASES (DIAGNOSIS) 

Non specific Osteitis of the Ribs KAre T Poulsson 
Acta Radiologica August 1937 18, 643-051 

Osteitis of the ribs occurs principally as two chronic 
specific infections tuberculosis and syphilis Of these 



HARRINGTON AND KIRKTJN 


DIAPHRAGMATIC HERNIA 


149 


particular surgical significance because, in 
21 of the cases, the patients had been op- 
erated on previously for other conditions, 
without complete relief of symptoms, and 
were completely relieved following repair 
of the henna Of these 21 patients, eleven 
had undergone cholecystectomy previously , 
four, cholecystostomy, three appenchcec- 
tomy, two, pyloroplasty, and one gastro- 
enterostomy Five of these patients, two 
who had duodenal ulcer and three who had 
gallstones, were partially relieved of symp- 
toms but continued to have distress from 
an unrecognized para-esophageal hernia 
This emphasizes the importance of having 
roentgenologic studies made of the stomach 
to rule out the presence of a para-esopha- 
geal diaphragmatic hernia in cases in which 
ind efini te clinical symptoms are referable 
to the upper part of the abdomen 

The gross diaphragmatic hernias, especi- 
ally those in which a large segment of the 
stomach or bowel protrudes into the tho- 
racic cavity, are strikingly manifest at ro- 
entgenologic examination, and often the 
diagnosis is self-evident But frequently 
despite pronounced alterations of the tho- 
racic picture, the diagnosis cannot be estab- 
lished without critical study, and small or 
reducible hernias are likely to escape dis- 
covery unless the examiner is alert for 
clues that will stimulate thorough search 
Among signs suggestive of hernia that 
may be elicited during the routine examin- 
ation of the stomach, displacement of the 
lower segment of the esophagus is particu- 
larly significant and of common occurrence 
In many cases, as the banumized mixture 
passes down the gullet it becomes evident 
that the lower portion of the esophagus is 
displaced mesially and describes a hook- 
like curve In other instances the terminal 
segment is tortuous but not dilated In 
still other cases the segment is angulated 
Shortening of the esophagus is obvious in 
the rare cases of congenital shortening 
Undue retardation of the barium stream 
at the hiatus is another potential index of 
hernia and occurs m many cases 

Scareeh second in importance among 


signs suggestive of henna is the observa- 
tion that the level of the gastnc contents is 
above that of the esophageal aperture 
Diaphragmatic herma is the most probable 
cause, and this sign aids m distinguishing 
herma from eventration, for m the latter 
condition the two levels coincide What 
apparently is high hour-glass contraction 
of the stomach with a visible niche at the 
site of constriction is, m fact, often herma 
of the stomach through the diaphragm, and 
the ulcer is merely a complication In 
many cases of herma the symptoms are 
chiefly or solely thoracic and roentgeno- 
logic examination of the thorax is demanded 
first Here again hennas involving the 
stomach and colon may be obvious, but in 
many cases the manifestations, though 
pronounced, are not diagnostic In such 
cases herma should always be taken mto 
consideration and appropnate examination 
should be requested 

Reducible hernias, such as the para-eso- 
phageal variety, can usually be revealed at 
examination m the vertical position by 
pressing the stomach upward, or suspected 
by the presence of one or more of the signs 
already described, but trochoscopic exam- 
ination is always necessary to confirm the 
diagnosis and to determine the extent of 
herniation In no instance can herma of 
the colon be excluded confidently without 
employing the barium enema, and when 
only the small bowel is implicated, re- 
peated observations after an opaque meal 
are necessary for diagnosis In the rare 
cases of herma through the right arch of 
the diaphragm, a portion of the liver usu- 
ally projects through the breach and is 
likely to be mistaken for a neoplasm On 
the whole, however, few diaphragmatic 
hennas should elude roentgenologic dis- 
closure and specific diagnosis 

In a general way the clinical syndromes 
associated with vanous types of diaphrag- 
matic herma can be divided mto two mam 
classes, depending on the abdominal vis- 
cera which are involved in the hernia 1 he 
first class consists of those cases m which 
the stomach is the only abdominal viscus 
incorporated m the herma In these cases 



144 


RADIOLOGY 


6 X 8 sq cm As many areas as feasible were eradi- 
cated, as a rule four or five small areas The doses ap 
plied fluctuated considerably, beginning with 400-500 
r, the total doses reached in some patients over 32 000 
r In a few instances the method of IVintz and Hol- 
f elder was employed giving in from eight to ten da>s 
about 2 000 r total surface dose The end results are 
tabulated offering also a brief analysis of the clinical 
data for each patient The best results are apparent]} 
to be expected from a combination of operation and 
irradiation Partial removal of the tumor should be 
followed by courses of intensive radiation therapy 

Ernst A Pohle M D Ph D 

BREAST CANCER 

The Post-operative Irradiation of Cancer of the 
Breast H Bade and IC Baden Strahlentherapie, 
1937, 60, 189 

The authors describe the method developed by Meyer 
m the post-operative irradiation of carcinoma of the 
breast Moderate doses arc used, being gnen over a 
two year period following operation at increasing inter- 
vals Ten to twelve series of 50-60 per cent H E D 
are administered During the period from 1921 to 
1933 a total of 105 cases were treated, 43 of these were 
in Stage I, 42 in Stage II, and 20 in Stage III The re- 
spective percentages of five year survivals were 65 3, 
35 7 and 10 per cent, or a total of 42 8 per cent for all 
treated cases In conclusion the authors stress the 
importance of close co-operation of surgeon, patholo 
gist and radiologist 

Ernst A Pohle, M D , Ph D 

CANCER (DIAGNOSIS) 

The Problem of Cancer Families ” R Werner 
Strahlentherapie 1937 60, 184 

The author analyzes 15 cancer families” and found 
that among 104 members 68 developed cancer Can- 
cer of the stomach showed the highest incidence 

Ernst A Pohle MC Ph D 

CANCER (THERAPY) 

The Results of Several Years’ Roentgen Therapy 
with Small Focal Skin Distance m Carcinoma of the 
Skin and Lip H Chaoul K Greineder and H Oeser 
Strahlentherapie 1937, 60, 239 

The authors’ method of applying roentgen rays of 
moderate potential, fairly heavy filter, at very short 
focal distance has been described repeatedly In this 
article they relate the results obtained with this method 
during the last three years They treated 1 < 1 skin 
cancers 853 per cent have remained well over a three- 
year period The percentage for 42 cases with cancer 
of the lip was S3 3 per cent They also quote several 
other investigators who report similar results with this 
method The doses applied varied from 5 000 to 10- 
000 r In conclusion the authors state that this method 
of roentgen therapy compares well with radium 

Ernst A Pohle M D Ph D 


The Co-operation of the Hospital in the Fight 
against Cancer H Holthusen and A Hamann 
Strahlentherapie, 1937, 60, 70 
This is a statistical anal} sis of the patients admitted 
to the St George Hospital in Hamburg with the diag 
nosis of tumor during the period from 1931 to 1935 
The tabulations show the distribution of the tumors as 
to localization, morbidity statistics, the type of treat 
ment receiv ed in the hospital, and the age distribution 
The operation of the social service division is also dis 
cussed 

Ernst A Pohle MD Ph D 
DIATHERMY 

The Qualitative and Quantitative Differences in the 
Radiation Emitted between Natural Sun and Thera 
peutic Lamps Description of a New Lamp Emitting 
Practical]} the Same Spectrum as the Sun E Witte 
Strahlentherapie 1937 58, 113 
The author describes bneil} an antificial source of 
light the spectrum of which approaches that of the sun 
especially if combined with a quartz mercury vapor 
lamp filtered through uviol glass The latter removes 
ultra violet rays below 2 700 A The lamp consists of 
five mtraphot glow bulbs of 600 watts each It uses a 
water filter of 1 cm thickness so cooled as to keep its 
temperature always under 40° C In a short para 
graph some of the prehminar} clinical observations are 
described 

Ernst A Pohle, M D , Ph D 
DOSAGE 

Influence on the Biologic Object of Rhythmic In 
terruption of Roentgen Irradiation P Zachanas 
Strahlentherapie 1937 59, 224 

The author exposed seedlings of Vtcta faba equina to 
roentgen ra}s using the protracted fractional dose 
method and exposure interrupted at regular intervals 
His apparatus allowed 10 seconds of irradiation followed 
each time by 20 seconds at rest This type of applica- 
tion seems to be better tolerated than continuous it 
radiation provided of course that in both instances 
the same total time was used 

Ernst A Pohle M D Ph D 

THE EAR (MIDDLE) 

Cholesteatoma in Chrome Otitis Media A S Mac- 
Millan Am Jour Roentgenol and Rad Ther De- 
cember 1936 36, 747-750 

The fronto-occipital position is advocated for show- 
ing the smooth rounded and multiloculated cavities 
occurring in the middle ear attic or mastoid antrum 
with the Law mastoid projection also being emploj ed 
to aid in differentiating large emissary icins and deep 
lateral sums grooves The density of the cholestea 
toraa compared with the surrounding dense bone is 
negligible hence films taken after ojierative removal 
of the cholesteatoma will present the same appearance 
as before removal The average size of the mastoid 
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in the hernial opening They are usually 
relieved by belching of gas and vomiting 
and are commonly considered to be attnb 
utable to cholecystitis, for which the pa- 
tient is usually treated As more of the 
stomach becomes incorporated m the her- 
nia, the attacks become more severe, the 
pam is projected straight through to the 
back and to the lower left side of the thorax, 
is more marked to the left of the spmal 
col umn and often appears between the 
shoulder blades This pam may be agon- 
izing, and there is difficulty m belching of 
gas and vomiting because of spasm of the 
diaphragm and reflex cardiospasm The 
spasm of the diaphragm produces an hour- 
glass deformity of the stomach, which inter- 
feres with emptying of the upper loculus 
and causes increased mtragastnc pressure 
The pressure of the herniated portion of 
the stomach on the lower part of the 
esophagus interferes with belching of gas 
or vomiting 

Spasm of the diaphragm is commonly as- 
sociated with phrenic pam which is referred 
to the left shoulder and which at times may 
extend down the left arm The increased 
pressure withm the thorax causes cardiac 
embarrassment, withpalpitation and tachy- 
cardia Pressure on the lung and inter- 
ference with the motion of the diaphragm 
cause dyspnea These symptoms are aug- 
mented when the patient lies down, and m 
the more severe cases it is necessary for 
patients to sit up to breathe The attacks 
may last for from a few mmutes to several 
hours, and not uncommonly are considered 
to be caused by myocardial disease, rela- 
tive to which the most frequent diagnosis 
is that of angina pectoris The attacks 
often recur immediately after food has been 
taken There is often an interval of weeks 
or months between attacks It is probable 
that during the interval between attacks 
the stomach is not incorporated m the 
hernial ring and is in its normal position be- 
low the diaphragm When the attacks be- 
come more or less constant, the stomach 
usuallv has become fixed in the thorax by 
adhesions All the early symptoms of pres- 
sure are augmented during attacks There 


is loss of weight from inability to retain food 
and from marked restriction in diet be- 
cause of the fear of bringing on an acute at- 
tack of gastric obstruction This may be 
termed “food-fear ” 

The vomiting is more severe during at- 
tacks and often is of the retention type 
During the severe vomiting the vomitus 
may contain blood If the attacks are of 
long standing, the patient not uncommonly 
has a burning sensation in the epigastrium 
after meals, which is reheved by taking 
small quantities of food If a large amount 
of food is taken it may bring on one of 
the attacks associated with incarceration 
of the stomach Many of these patients 
present a fairly good syndrome of ulcer, 
are given medical care, and obtain partial 
rehef because they have taken a restricted 
amount of food at frequent intervals 

Hemorrhage is not a common symptom , 
it usually is indicative of severe incarcera- 
tion, with fixation of the stomach in the 
thorax The bleeding is caused by erosion 
or ulceration of the mucous membrane, 
resulting from the forceful pressure exerted 
during the attacks of vomiting on the large, 
distorted and congested stomach and to the 
trauma caused by the hernial ring as the 
stomach is forced in and out of the opening 
This erosion may be superficial, or, in cases 
of long-standing, definite ulceration may 
form from repeated trauma This is usu- 
ally the final stage of incarceration 
Strangulation of the stomach as a result 
of hernia has not been observed at the 
clinic and it is to be doubted that strangu- 
lation is possible because of the powerful 
musculature and rich blood supply of the 
gastric wall Because of the fixation of the 
stomach m the thorax, the obstruction may 
be complete, and the vomiting may be so 
severe as to produce gastric tetany 

Patients w T ho have para-esophageal her- 
nia, of which the predominating symptoms 
are those of esophageal obstruction, are of 
particular mterest and require careful clini- 
cal study The symptoms may be attrib- 
utable to an entirely unassociated lesion 
of the lower part of the esophagus, such as 
cardiospasm, carcinoma, or diverticulum, 
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narrowing is produced by infiltration of the intestinal 
wall, which progressively diminishes as it extends up 
the ascending colon The mtestine is smooth in con- 
tour The valve of Bauhini is constricted thus fre- 
quently making it difficult to determine where the ileum 
ends and the colon begins It is also difficult to force 
the contrast medium past the colon into the ileum In- 
filtration of the wall of the terminal portion of the ileum 
and comet-shaped stenosis toward the valve of Bau- 
hini are observed embracing about the terminal 15 to 
20 cm of the ileum In this altered area one palpates 
a tender tumor and a fixed or slightly displaceable in- 
testine On passage examination one usually observes 
dilation of the healthy intestine above the altered area 
together with slownng down of the passage through the 
small intestine 

G E Burch M D 


Diverticula of the Digestive Tract Friedrich Um- 
ber MOnchen med Wchnschr Aug 27, 1937, 84, 
1377 

A rather brief monographic exposition of the symp 
toms, diagnosis treatment, and prognosis of traction 
and pulsion diverticula of the esophagus diverticula 
of the stomach and duodenum of the colon and 
Meckel’s diverticula No new material is presented 
The article is illustrated and case reports amplify the 
descriptions 

Lewis G Jacobs M D 


Discussion on Some of the Less Common Lesions and 
Special Methods of Investigation of the Alimentary 
Tract and the Influence of Adjacent Organs C Gage 
S C Shanks, R S Paterson and G Bush Proc 
Royal Soc Med , September, 1937 30, 1371-1392 
The subjects of the symposium are briefly discussed 
and include the salient roentgenographic features of the 
diseases which aid in diagnosis The conditions pre 
sented were sarcoma of the stomach polyposis of the 
stomach retroperitoneal hernias primary carcinoma of 


the duodenum, Crohn s disease and Ascans lumbn 
cotdes Unusual methods of examining the pharynx, 
esophagus, stomach, pancreas small intestine, and 
colon, roentgenologic examination and features in dis- 
eases of the colon, and the influence of adjacent organs 
and tumors on the alimentary tract are also discussed 

G E Btmcn M D 

GENITO-URINARY TRACT (DIAGNOSIS) 

Congenital Abnormalities in the Unitary Tract ot a 
Six y ear-old Child M Benmsconi Bull et M&n 
Soc Radiol M6d de France February 1937 25, 
154 155 

The author reports a case of a child six years of age 
who had a right sided mega ureter with hydronephrosis 
and vesico renal reflux on the left despite a normal 
ureteral orifice The position of the pelves and ureters 
led to the diagnosis of horse shoe kidney 

S Richard Beatty, M D 

GENITO-URINARY TRACT (THERAPY) 

Effect of Various Wave Lengths on the Aschheim 
Zondek Friedmann Reactions T M Caffaratto and 
M Bertim Strahlentherapie 1937, 59, 276 
The authors studied the effect of infra red rays ultra 
violet rays and roentgen rays (170 kv 3 ma 30 cm 
F S D , 1 mm A1 300-3 600 r) on the Aschheim 
Zondek-Fnedmann reaction Urine of pregnant women 
at the beginning and end of the pregnancy' was used 
They found that the reaction was more pronounced if 
the urine had been exposed to the roentgen and infra 
red ray’s while ultra violet rays seemed to depress it 
From a practical standpoint they suggest irradiating 
the urine specimen since the reaction is not only more 
pronounced but occurs sooner than under ordinary 
conditions — in many instances as early as 24 hours after 
the injection 

Ernst A Pohde, M D Ph D 
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surgical methods and some of the special 
technical considerations which are required 
in some types of hernia will be discussed 
There is only one type of diaphragmatic 
hernia that may be treated conservatively 
and that is hernia through the esophageal 
hiatus, when only a small portion of the car- 
diac end of the stomach is involved in the 
hernia and then only when the symptoms 
are mild If symptoms become progres- 
sively more severe, the possibility of serious 
complications is great, and treatment m all 
such cases should be surgical, unless radical 
operation is contra-indicated because of 
the patient’s general condition Opera- 
tion should be performed before severe 
incarceration, with consequent obstruction 
and traumatic lesions of the stomach, have 
occurred The operative risk is increased 
by gastric retention, and the technical diffi- 
culties are enhanced by fixation of the 
stomach to the diaphragm and to the her- 
nial sac within the thorax 

All cases in which the colon or small 
bowel are mvolved in the herma demand 
early operation because of the danger of 
intestinal obstruction However, these 
cases are usually traumatic in origin and 
it is best not to operate until the acute 
symptoms caused by the primary injury 
have subsided if the patient's condition 
will permit 

Interruption of Phrenic Nerve — Paralysis 
of the diaphragm, produced either by tem- 
porary or permanent interruption of the 
phrenic nerve, is of value as a procedure 
preliminary to radical operative repair of 
many different types of diaphragmatic 
herma It is a necessary procedure in the 
surgical treatment of partial thoracic 
stomach resulting from a congenitally 
short esophagus In some cases m which 
radical operative repair is contra-mdicated 
it may be used as a palliatn e measure In 
most instances interruption of the phrenic 
nerve is utilized as a procedure preliminary 
to radical operative repair of the henna 

RADICAL SURGICAL REPAIR 

Anesthesia — Ethylene or cyclopropane 
is preferable as the anesthetic agent, and 


the method of administration depends on 
the type of herma which is present In all 
cases m which there is no hernial sac and n 
which there is a direct communication be- 
tween the abdominal and thoracic cavities, 
intratracheal administration of the anes- 
thetic agent by means of a positive pressure 
machine is preferable In cases in which 
there is a hernial sac, as in the para-eso- 
phageal type of herma, the anesthetic 
agent can be administered by the closed- 
mask method 

General Technical Considerations — Both 
the abdominal and the thoracic approach 
in reduction and repair of these hennas 
have been employed In two cases in 
which the thoracic approach was used it 
was necessary to resort to a combined 
thoracic and abdominal procedure m order 
to free the adherent abdommal viscera from 
the abdominal side of the diaphragm, if re- 
pair was to be accomphshed without in- 
jury to abdommal viscera In one of these 
cases post-operative empyema developed, 
necessitating dramage and resection of a 
nb before ultimate recovery could take 
place 

In treatment of all hennas through the 
left hemidiaphragm, the abdominal ap- 
proach through an oblique left rectus in- 
cision is preferable, starting at the ensiform 
cartilage and extending to the outer border 
of the rectus muscle There is less nsk of 
thoracic complications when this approach 
is used It is of particular advantage in 
cases of esophageal herma, for the herni- 
ated stomach is usually confined m a sac m 
the postenor mediastinum and does not 
enter the true pleural cavity 

In hernias through the nght hemidia- 
phragm, the thoracic approach is chosen 
because the large, nght lobe of the liver 
makes the abnormal opening in the dia- 
phragm inaccessible from the abdominal 
approach 

The technical difficulties of adequate ex- 
posure of the hernial openings through the 
left hemidiaphragm and the esophageal 
hiatus are often considerable because of 
fixation of the left lobe of the In er to the 
leaf of the diaphragm The exposure of 
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function of the herniated abdominal viscera, 
on the degree of interference with normal 
function of the diaphragm, and on the 
amount of increase m pressure which the 
herniated viscera produce within the thorax, 
causing impairment of respiration and cir- 
culation 

The conditions that influence the symp- 
toms of diaphragmatic hernia depend to 
some extent on the type of hernia present, 
whether congenital or acquired, or whether 
or not trauma has been an etiologic factor 

From a clinical standpomt, the history 
of precedmg injury is helpful m establish- 
ing the clinical diagnosis and in determin- 
ing the type, the urgency, and the prognosis 
of operative treatment Because of the 
clinical and surgical significance of trauma 
as an etiologic factor, one of us (S W H ) 
has suggested that diaphragmatic hernia 
be classified in two mam groups, non-trau- 
matic and traumatic, and have subdivided 
these according to the various types 

A non-traumatic diaphragmatic hernia 
may be congenital or acquired 

1 If congenital, the hernia is attribut- 
able to embryologic deficiency and usually 
is without an enclosing hernial sac The 
most common sites in the probable order 
of frequency of occurrence are (1) through 
the hiatus pleuropentonabs (foramen of 
Bochdalek), (2) through the dome of the 
diaphragm, (3) through the esophageal 
hiatus, (4) through the foramen of Mor- 
gagni, and (5) through the gap left by par- 
tial absence of the hemidiaphragm, which 
is usually in the posterior portion of the 
muscle 

2 If acquired after birth, the sites of 
occurrence are (1) through the esopha- 
geal hiatus, this type has an enclosing 
hernial sac , (2) through the region of fusion 
of the anlage of the diaphragm, and (3) 
at sites named under congenital types 

Traumatic diaphragmatic henna may 
be caused by direct or indirect injury or by 
inflammatory necrosis of the diaphragm 

1 In indirect injury to the diaphragm, the 
henna may occur at any pomt, including 
points of embryologic fusion, but the most 
common region is the dome and postenor 


half of the left hemidiaphragm, it may oc- 
cur in the nght hemidiaphragm It usually 
is the result of a severe, crushing injur} 
and the hernia may or may not have a 
hernial sac When the hernia is through 
the esophageal opening there is a sac, but 
when through the leaf of the diaphragm 
there usually is no sac 

2 In direct injury to the diaphragm, the 
henna may occur at any pomt and is usu- 
ally the result of penetrating wounds, such 
as those inflicted by a gunshot or a knife 

3 Rupture of the diaphragm may be the 
result of inflammatory necrosis which in 
turn has been caused by a subdiaphrag- 
matic abscess, or rupture may follow necro 
sis from drainage tubes introduced into 
empyema cavities In these cases the open 
mg in the diaphragm is usually postenor 
and there is no hernial sac 

SYMPTOMS 

Recognition of a diaphragmatic hernia 
clinically is often difficult because of the 
complex symptoms, which often simulate 
those of other organic disease of the abdo 
men and thorax This, the speaker be- 
lieves, is one of the most important clinical 
considerations of diaphragmatic hernia 
It is particularly so when the physician 
encounters those types of hernia which 
are progressive, and the symptoms of 
which vary, depending on the degree and 
type of herniation, so that several clinical 
diagnoses can be made m the same case be- 
cause of the changing symptoms The 
condition may be termed the ‘ masquerader 
of the upper abdomen” because the symp- 
toms so frequently simulate those of other 
disease In a study of this senes of 131 
cases it was found that an average of three 
previous erroneous clinical diagnoses had 
been made before the correct diagnosis was 
established The most common erroneous 
diagnoses, in order of frequency, were cho- 
lecystitis, cholelithiasis, gastnc ulcer, duo- 
denal ulcer, hyperacidity, secondary ane- 
mia, cardiac disease, cancer of the cardia, 
stncture of the esophagus, appendicitis, 
and intestinal obstruction This was of 
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COMMENT ON THE OPERATIVE PROCEDURES 
EMPLOYED AND ON THE RESULTS IN THE 131 
CASES 

The operative procedures in the 131 
cases on which this paper is based were as 
follows In 64 cases the phrenic nerve was 
either temporarily or permanently inter- 
rupted preliminary to operative repair of 
the henna In eleven cases permanent in- 
terruption of the left phrenic nerve was done 
as a palliative measure or as a therapeutic 
test, in five of these cases, the hennas were 
para-esophageal and operation was contra- 
indicated, in the remaining six cases, her- 
niation of the stomach was attributable to 
a congenitally short esophagus for which 
the procedure was done as a therapeutic 
test In these cases it may be necessary to 
do a radical operation later for complete re- 
lief of symptoms In 120 cases the herni- 
ated abdominal viscera were replaced in 
the abdomen and the abnormal opening in 
the diaphragm was repaired In two of 
these cases a combined thoracic and ab- 
dominal approach was employed, in the 
remaining 11S cases the abdominal ap- 
proach was employed In one case a Polya 
type of gastric resection was done at the 
time of operation for gastric ulcer high on 
the lesser curvature of the stomach In 
one case posterior gastro-enterostomy was 
performed for a large duodenal ulcer which 
had caused almost complete obstruction of 
the pyloric end of the stomach In two 
cases the spleen was firmly adherent to the 
margins of the opening and to the thoracic 
portion of the diaphragm, the spleen was 
tom during operation, which necessitated 
its removal In one case, appendicostomy 
was performed at the time of operation be- 
cause of marked dilatation of the colon 
which had resulted from partial obstruc- 
tion during the time it was m the thoracic 
cavity In ten cases there was moderate 
congenital shortening of the esophagus as- 
sociated with the herrna, the diaphragm 
could be sutured entuely above the stom- 
ach after the diaphragmatic muscle had 
been paralyzed by phremcotomy In one 
case, extra-pleural thoracoplasty uas per- 


formed preliminary to repair of the herrna 
As noted in the first part of this paper, 21 
of these patients had prior operations for 
the same complamt, without relief of symp- 
toms, but were completely relieved follow- 
ing repair of the herrna 

There were seven deaths following opera- 
tion, five of them occurred in cases of con- 
genital herrna and two in cases of trau- 
matic herrna Four deaths occurred in the 
first 72 hours from respiratory and cardiac 
failure , three deaths occurred m the second 
week from pneumonia 

The results obtained m the 124 cases in 
which the patients recovered from the op- 
eration have been reviewed recently by one 
of us (S W H ) Of the eleven patients 
who were treated palliatively by interrup- 
tion of the phrenic nerve, one has since died 
of angina pectoris , four, all of whom were 
more than seventy years of age, died of 
causes not definitely ascertained but which 
apparently were attributable to cardiac 
conditions, for the patients had myocardial 
degeneration at the time of the operations 
The remaining six of these eleven patients 
have obtained partial relief of symptoms 
One hundred thirteen patients recovered 
from radical operation for the repair of the 
herrna, 110 patients have been completely 
relieved of symptoms and three have had a 
return of symptoms following recurrence of 
the herrna In one of the cases recurrence 
developed following an influenzal type of 
pneumonia, three months after operation, 
the recurrence was caused by the severe 
strain of coughing In the other two cases 
there is no known cause for the recurrence 
All patients have been examined roent- 
genologically every six months to a year 
after operation 

SUMMARY 

The more frequent recognition of dia- 
phragmatic hernia in recent years may be 
attributed entuely to the development of 
roentgenography A study of proved in- 
stances of this condition has estabhshed 
symptoms and has enabled the clinician to 
suspect a diaphragmatic herrna, however, 
roentgenography is still the most impor- 
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the hernia is usually para-esophageal In 
the second class, the intestines, with or 
without involvement of the stomach and 
other abdominal viscera, are included in 
the hernia In these cases the hernia usu- 
ally is of traumatic origin and thus of the 
acquired type, but may be of congenital 
origin, in which there is a structural defi- 
ciency of the diaphragm 

Para-esophageal diaphragmatic henna 
may be considered to be of the non-trau- 
matic congenital or acquired type or it may 
be considered, in some cases, to be trau- 
matic, but it is essentially congenital There 
may be a congenital weakness of the eso- 
phageal ring, and a definite herrna may later 
be produced by some type of injury or by 
increased mtra-abdommal pressure Re- 
cently one of us (S W H ) reviewed the re- 
sults of examination m 1,000 eases m which 
the esophageal hiatus was examined in the 
course of other abdominal operations, and 
in 55 per cent of cases the esophageal ring 
was closely approximated to the esophagus 
by loose areolar tissue and there was no 
appreciable space between the two struc- 
tures In 35 per cent of cases at least one 
finger, or more than one could be placed 
between the esophagus and the margin of 
the esophageal ring In S per cent of the 
cases two fingers, and in 2 per cent three 
fingers could be placed between the esoph- 
agus and the margin of the opening 
When one or two fingers can be inserted 
between the esophagus and the esophageal 
ring, the diameter of the hiatus may be con- 
sidered to be within normal limits In 
those cases in which three fingers could be 
inserted through the opening, special roent- 
genograms were made subsequently, and 
in two of these cases a small henna was 
found It is improbable that m all cases 
in which the esophageal hiatus is enlarged, 
hernias will ultimately develop, but hernias 
may develop later if the mtra-abdommal 
pressure is sufficiently increased Such 
increase m pressure may be caused by an 
injury or by any other condition which in- 
creases mtra-abdommal pressure, such as 
obesity, pregnancy, severe strain or exer- 
tion such as is produced during vomiting or 


by violent physical exerase Hernias fol- 
lowing such causes may be considered of 
traumatic origin but they are essentially 
congenital, in the same manner that her 
mas in the inguinal region are congenital 
Para-esophageal hernia is the most com- 
mon land of herrna through the diaphragm 
that is found in adults It is a true hernia, 
for a hernial sac is formed of diaphrag- 
matic peritoneum, which fuses with the 
serosa of the stomach In most instances 
this hernial sac is attached to the cardiac end 
of the stomach, at varying distances from 
the cardia, which suggests that this kind of 
henna is produced by closure of the dm 
pbragm around the stomach before the 
esophagus has elongated suffiaently to per- 
mit the stomach to reach its normal posi- 
tion below the diaphragm, thus producing 
a large esophageal hiatus Later the stom- 
ach descends to its normal position be- 
low the diaphragm and herniates through 
this enlarged esophageal hiatus Para- 
esophageal hennas are slowly progressive 
and constitute a sliding herniation of the 
stomach into the postenor mediastinum , 
they may push into either or both thoraac 
cavities but do not enter the pleural cavity 
The stomach is usually the only abdominal 
viscus involved m the hernia These her- 
nias may progress until the entire stomach 
is contained within the hernial sac, and in 
these extensive cases the colon and omen- 
tum may also be drawn into the sac 
The symptoms of para-esophageal hernia 
may begin at birth or at any tune in life 
This kind of herrna produces more uniform 
symptoms than hernias elsewhere in the 
diaphragm The symptoms are those of 
intermittent, and usually progressive, in- 
carceration and obstruction of the stomach 
At the onset, the attacks are usually mild, 
they consist of epigastric distress that is 
projected through to the back and comes on 
in the course of, or shortly after, a heavy 
meal, but they may be brought on by tak- 
ing anything into an empty stomach, such 
as a cupful of coffee The attacks are usu- 
ally similar in character but vary a great 
deal in intensity, depending on the amount 
of incarceration and fixation of the stomach 
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=^PHE most important roentgenologic 
contributions to obstetrics are non- 
’ ' quantitative, require little or no special 
apparatus, and call for only such experience 
and knowledge as are possessed by all 
qualified radiologists Prominent examples 
of this group are 

(1) Diagnosis of pregnancy 

(2) Differentiation between smgle and 
multiple pregnancy 

(3) Diagnosis of fetal attitude, presen- 
tation, and position 

(4) Diagnosis of such perversions of 
pregnancy as ectopic pregnancy, 
missed abortion, hydatidiform 
mole 

(5) Demonstration of fetal deformities 
or disease 

(6) Estimation of amount of ammotic 
fluid and location of the placenta 

(7) Determination as to whether the 
fetus is ahve or dead 

(S) Thoroughgoing qualitative survey 
of maternal pelvis 

Quantitative studies of the pelvis and 
fetus requne somewhat specialized equip- 
ment and experience One of us (P C H ) 
has recently discussed the general prin- 
ciples underlying all roentgen pelvimetry 
and fetometry (1) and most of the posi- 
tions, equations, graphs, technics, classifi- 
cations, and special apparatus mentioned in 
the present paper are illustrated and ex- 
plained m that article 

OPTIMUM TIME TOR CONDUCTING EXAMINA- 
TION OF PELVIS 

In cases in uhich economic conditions 
permit we recommend examination of the 
pelvis as soon as possible after the onset of 

1 Presented before the Tilth International Congress 
of Radiologj in Chicago Sept 1V17 IFST 
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pregnancy, followed by examination of the 
fetus m uter o shortly before term For the 
first part of this examination four, or at 
most six, films suffice, and for the second, 
two or four, depending on the particular 
technic employed Even when one uses 
the maximum of ten films the amount of 
radiation absorbed by the skin of the 
mother is far below the erythema dose and 
that absorbed by the fetus is very small 
indeed There is no reason at all to fear 
that this small amount of radiation will 
injure the fetus, and those who have ex- 
pressed such fears presumably confuse the 
conditions of diagnostic raying with those 
of therapy 

The four to six pelvic films made early m 
pregnancy are distributed as follows 

(A ) Frontal Stereoroentgenograms ( Posi- 
tion I) — These are essential for general 
survey and classification but are not suit- 
able for measurement of the inlet because 
of the obliquity of the new 

( B ) A Single Film or Stereoroentgeno- 
grams m the La teral Position (Position IF) — 
From these one judges the shape and size 
of the sciatic notch, notes the vertical 
height of the pelns, and measures the 
anteroposterior diameter of the inlet 
This diameter as measured on the film is, 
of course, greater than the true anteropos- 
terior diameter because of triangular dis- 
tortion If stereoroentgenograms have 
been made, distortion may be corrected 
with the aid of a measuring stereoscope or 
a stereoroentgenometer or by employing a 
correction factor obtained from a parallax 
graph If but a single film is to be made, it 
is necessary to measure the distance from 
the midline of the body to the film at the 
time the examination is done This meas- 
urement is the object-film distance (d) 
for those anatomical parts lying m the 
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or they may be the result of ulceration or 
stricture of the esophagus caused by the 
hernia This esophageal ulceration pro- 
duced by the hernia is attributable to the 
repeated or constant pressure of the hernial 
sac on the lower part of the esophagus or 
to the regurgitation of food or gastric secre- 
tion into the lower part of the esophagus 
The ulceration may be a small localized 
lesion or it may involve the entire circum- 
ference of the lower part of the esophagus 
and later may contract and produce a 
stricture Because of the possibility of 
there bemg a lesion in the lower end of the 
esophagus caused by or unassociated with 
the hernia, we beheve an esophagoscopic 
examination is advisable m all cases 
The foregoing is the cluneal picture m a 
typical case of slowly progressive herniation 
of the stomach through the esophageal hia- 
tus, but, of course, it cannot be expected that 
every case will present all the symptoms, 
any more than it can be expected that a 
typical history will be elicited m every 
case of any other orgamc condition The 
chief symptoms depend, to some extent, 
on the time m the course of the disease 
at which the patient is examined, on the 
rapidity with which the hernia has been 
produced, on the amount of fixation of 
stomach m the thorax, and on the 
amount of disturbed function of thoracic 


The symptoms in traumatic cases are 
very rapid m progress and severe m char- 
acter, and are attributable to the mecham 
cal interference with function of the herni- 
ated viscera as well as to marked inter- 
ference with function of the heart and lungs 
The symptoms in these cases are even more 
severe than those m congenital types of 
hernia because of the sudden alteration of 
the intrathoracic pressure as well as the 
mechanical interference with the function 
of the organs mvolved The most marked 
immediate symptoms are usually those of 
respiratory and circulatory embarrass- 
ment Later, severe hemorrhage from 
the gastro-mtestmal tract may occur as a 
result of incarceration or strangulation of 
the hollow viscera If the patient survives 
the acute condition, the later symptoms 
depend on the viscera mvolved The 
symptoms may be those of obstinate con- 
stipation, the occurrence of large quantities 
of gas in the colon, and attacks of partial 
or complete intestinal or gastric obstruc- 
tion The sudden onset of symptoms in 
traumatic cases usually is related directly 
to the injury and there is rarely any ques- 
tion as to the clinical diagnosis Surgical 
treatment is demanded because of the dan- 
ger of cardiac and respiratory failure or of 
intestinal strangulation 


organs 

The symptoms of traumatic henna or of 
non-traumatic, congenital types of hernia 
m which the stomach only is mvolved m 
the hernia, are essentially the same as those 
desenbed but are usually more severe and 
acute and do not extend over as long a 
penod Cases of this sort are relatively 
rare, because in these types of hernia usu- 
ally the large and small bowel, as well as 
the stomach, spleen, and occasionally the 
liver, are mvolved in the henna There is 
no limiting sac and the herniated abdom- 
inal viscera are m direct contact with 
the lung and pencardium The condition 
in these cases may be more properly termed 
"evisceration of the abdommal organs into 
the pleural canty” rather than a true 
henna ” 


SURGICAL TREATMENT 

The only treatment of diaphragmatic 
hernia which will prevent the occurrence 
of senous complications and assure relief of 
symptoms is the operative replacement of 
the herniated abdominal viscera and the re- 
pair of the abnormal openmg m the dia- 
phragm 

The methods and technic of the surgical 
procedures utilized in surgical treatment 
depend on the type, situation, and size of 
the defect m the structure of the diaphrag- 
matic muscle, the land and amount of ab- 
dominal viscera mvolved m the hernia, and 
whether or not the viscera are enclosed 
in the hernial sac Details in the surgical 
treatment of all types of diaphragmatic 
hernia will not be entered into but general 
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estimation of fetal age from average like the others has its limitations (Figs D-d. 
circumference and 5-e) 

Ball has hoped that his measurement of Further stages m the development of a 
average nght-angle circumference might jacket method of 90° tnangulation pub- 
mdicate the true size of a fetal skull hshed by one of us (1) and additional ex- 



' — -Tap of Jsc/rei- 


Fig 1 Jacket for 90° tnangulation The onginal jacket was desenbed m detail in an earlier article (1), 
and the modified jacket illustrated above is desenbed in the text of the present article 

regardless of its he We emploj circum- penments testing the usefulness of skull 
ference with enthusiasm, believe we have circumference as a guide to fetal size are 
demonstrated its fundamental soundness dealt with in the material that follow s 
(1) and find it applicable in mam cases Our onginal jacket, made of celluloid- 
wlicre neither occipitofrontal diameter nor impregnated stockinet stretched over a 
biparietal diameter can be measured, but frame of aluminum tubing, was expensive 
we are convinced that this measurement to build and gradually pulled out of shape 
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these hernial openings is greatly facilitated 
by cutting the suspensory ligament and re- 
tracting the left lobe of the liver to the 
right This can be accomplished, when the 
left lobe is small, by folding it on itself, and 
when it is large, by retracting it forward 
into the wound The spleen is often very 
adherent to the posterior part of the dia- 
phragm and hernial openings but usually 
can be separated from these structures by 
blunt dissection It is retracted poste- 
riorly by a properly constructed retractor 
In some mstances the spleen may be so 
traumatized by separating it from the her- 
nial openmg m the thoracic portion of the 
diaphragm that it is advisable to remove it 
This occurred in two cases of this series 
Hern ta through the Esophageal Hiatus — 
Because para-esophageal hernia is the 
most common type seen in adults, this is 
the only special type of henna m which the 
details of surgical treatment will be given 
here These hennas through the esopha- 
geal hiatus have a hernial sac The at- 
tachment of the sac to the stomach must be 
separated and the sac either completely 
removed or permitted to retract into the 
postenor mediastinum This is one of the 
most important technical considerations 
in the surgical treatment of these hennas 
After the sac has been removed, the en- 
larged esophageal hiatus is repaired by 
overlapping the margins of the opening 
Closure is usually made to the left of the 
esophagus, but in some cases it is necessary 
to close, partially, both to the nght and 
left of the esophagus In a few mstances 
the enlargement of the esophageal openmg 
is postenor, extending to the spinal column 
and requiring the overlapping of the mar- 
gins postenor to the esophagus In such 
cases the condition is often thought to be a 
herniation through the aortic openmg, but 
usually exten din g over the aorta there is an 
imperfectly developed fibrous band which 
is the margin of the defective esophageal 
hiatus The closure is usually made with 
living sutures of fascia lata which are re- 
moved from the thigh The overlappe 
margins of the hernial openmg are first 
stabilized with interrupted linen sutures 


The fascia lata is then woven into the tis- 
sues by continuous suture and fixed in the 
tissues with interrupted linen sutures 
Before closure of the defective esopha- 
geal hiatus is completed around the lower 
part of the esophagus it is important that 
a stomach tube of large cahber be placed 
through the esophagus mto the stomach to 
aid in the reconstruction of the normal 
esophageal opening and to prevent con 
stnction of the esophagus by a tight clo- 
sure A small portion of the esophageal wall 
is incorporated in the innermost margin of 
the closure by a suture of chromic catgut 
Not uncommonly m these cases there is 
an associated traumatic erosion in the 
herniated portion of the stomach, along 
the lesser curvature, close to the cardia, 
and this erosion is often adherent to the 
margins of the hernial openmg Great care 
should be used in replacing the stomach in 
the abdomen and m removing the sac from 
the stomach because of the danger of per- 
forating this thmned-out portion In 
cases m which the ulcerated portion is pene- 
trated, it should be repamed immediately 
with continuous catgut and linen sutures 
Perforation occurred m two cases of this 
series, and the perforated portion was im- 
mediately repaired and the patients had an 
uneventful convalescence 

The abdomen should always be thor- 
oughly explored for any other lesion, par- 
ticularly of the stomach or gall bladder 
In some cases it may be necessary to oper- 
ate on other associated lesions, as occurred 
m two of this senes In one of these cases 
it was necessary to perform gastnc resec- 
tion because of a perforating ulcer high on 
the lesser curvature, which was probably 
secondary to a traumatic erosion, in the 
second case the patient had a large, ob- 
structing duodenal ulcer for which it was 
necessary to perform gastro-enterostomy 
It is inadvisable to carry out any addi- 
tional surgical procedure at the time of re- 
pairing the hernia unless it is imperative, 
but it is well to know if the patient has gall- 
stones or any other lesion in the upper part 
of the abdomen which might account for 
subsequent symptoms 


HODGES AND HAMILTON 


PELVIC ROENTGENOGRAPHY IN PREGNANCY 


161 


he is setting up an instrument designed to 
meet the conditions of his particular labo- 
ratory, but once this has been done he can 


other workers It is important merely 
that the values be known and that in the 
instrument used for working up films they 



Fig 3 Top view of travelling straight-edge instrument for working up 90° triangu- 
lation films made by the jacket method The working surface of the instrument is cork 
linoleum The cams, film studs, register sockets and scale are of brass the travelling 
straight edge of aluminum The correction factor is computed from Equation I (1) 
The distances between axes and planes of films and targets and planes of films are the 
same as those obtaining in our apparatus for the filming of pregnant women Values 
can be varied to suit the needs of other workers 


devote himself entirely to the clinical as- 
pect of the work, leaving to any reasonably 
intelligent stenographer or technician the 
routine w orkmg-up of films 

In the jacket method as employed by 
us at present, target-film distance (d) is 
SS 5 cm , the axis of the frontal film is dis- 
placed 2S 2 cm from the plane of the 
lateral film, and the axis of the lateral film 
22 7 cm from the plane of the frontal film 
These \ alues and certain others such as the 
distances betw een register points and optic 
axes can be changed to suit the needs of 


be the same as those obtaimng at the time 
the films were made 

In the completed roentgenograms one 
punches register holes, identifies and marks 
the frontal film and the lateral film, locates 
by inspection the approximate centers of 
the shadows of the fetal skull, and marks 
these centers by pm pricks For the living 
subject, films will usually be size 14 X 17 
in , placed lengthwise, or for heavy women 
they may be placed crosswise In expen- 
mental work, smaller films may be used 
with their axes in either direction Figure 
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tant factor in making a definite diagnosis 
It is also of great aid m determining the 
size and situation of the opemng and the 
type of abdominal viscera which has herni- 
ated The symptoms are usually progres- 
sive and vary m type and intensity, de- 
pending on the amount and type of herm- 
ated abdominal viscera and the degree of 
mechanical interference with the normal 
function of the diaphragm, heart, and 
lungs The symptoms often resemble 
those of other orgamc diseases of the abdo- 
men and thorax, especially cholecystitis, 
peptic ulcer, cardiac disease, secondary 
anemia, and esophageal obstruction Op- 
erative replacement of the herniated vis- 
cera and repan of the abnormal opemng m 
the diaphragm is the only treatment that 


insures complete rebef of symptoms The 
hermal opening is best repawed through an 
abdominal approach, by using fascia lata 
and interrupted linen sutures Temporary 
or permanent interruption of the phrenic 
nerve is of value as a preliminary proce 
dure to radical closure of large openings, 
particularly when there is deficiency or loss 
of structure of the diaphragm 
The surgical procedures and results in 131 
cases have been reported Radical repair 
of the hernia was earned out in 120 cases 
There were seven operative deaths Of the 
113 patients who recovered from radical 
operative repaw of the henna, 110 were re 
lieved of symptoms In the remaining 
three cases the hernia and symptoms re 
curred 
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sorting it follows that the actual position 
of the center of the skull in space relative 
to the x-ray tube and films must be the 
crossing of these two dotted fines 1 2 

From this point of crossing, new per- 
pendiculars are dropped, one horizontally 
to the right to the plane of the lateral film, 
the other downward to the plane of the 
frontal film This done, we may read at 
the foot-points of these secondary perpen- 
diculars the height of the center of the skull 
above the plane of the frontal film (in case 
illustrated, IS cm ) and above the plane 
of the lateral film (in case illustrated, 24 5 
cm ) Knowing the value of these (d’s) 
and knowing further that the D is fixed 
(88 5 cm ) , we may, if we wish, turn to a 
graph of Equation I (1) and thus obtain 
the correction factors for both films It is 
simpler, however, to have these factors en- 
graved on the rule of the instrument so that 
mstead of reading the height of the skull 
center above the films, one reads off the 
correction factors directly Note that the 
factor for the frontal film is obtained from 
measurements in the plane of the lateral 
and the factor for the lateral film from 
measurements in the plane of the frontal 

As yet our principal use of the jacket 
method has been in experimental work 
with dead fetuses, but we have put it to 
some clinical use with fair success The 
principal difficulty recognized at present is 
the fact that m the lateral view the fetus 
is sometimes excessively far from the film 

TEST OF VALIDITY OF MEAN CIRCUMFER- 
ENCE AS AN INDICATION OF FETAL AGE 

Through the co-operation of Dr Fred 
Adair and Dr Edith L Potter we have 
been able to examine a considerable num- 
ber of the dead fetuses that are brought in 
from all over the city to be autopsied at 
the Chicago Lying-m Hospital For this 
work we set up m a room adjacent to the 
autopsy room apparatus consisting of 
w oodcn supports for a lateral film and lat- 

1 Actuall> these lines represent the edges of planes 
and the point of their crossing represents the end of 

the line but for our purposes the third dimension maj 
be ignored, with resulting simplification of explanation 


eral tube, frontal film and frontal tube ar- 
ranged with film axes, film planes and tube 
targets m the same relationship as m our 
travelling straight-edge instrument and in 
our clinical filming apparatus 

As a preliminary step, OFD was meas- 
ured roentgenographically by a precise 
“position” technic which we shall not de- 
scribe m detail at this time Following 
this, the fetal cadaver was placed on a ma- 
sonite supporting platform above the fron- 
tal film and in front of the lateral film It 
was arranged that the distances from the 
skull center to the two films should be ap- 
proximately the same as those obtaining in 
our raying of living objects, but we pur- 
posely avoided measuring these distances 
and did not arrange the skull for any par- 
ticular angular relationship between the 
plane of its occipitofrontal axis and the 
plane of the film Care was taken, how- 
ever, to assure that the skull was not moved 
dunng the making of the two films At 
the autopsy which followed, Dr Potter 
cutting through the scalp at the frontal and 
occipital poles made direct caliper measure- 
ments of occipitofrontal diameter (OFD) 
In numerous cases the films obtained were 
not suitable for measurement because of 
skull defects or disease (all of the fetuses 
were stillborn) or because of technical diffi- 
culties occurring early m the experiment, 
but m 15 of the cases measurements could 
be made These 15 cases were worked up 
on the travelling straight-edge instrument 
to obtain correction factors, and from the 
average corrected circumferences age was 
computed (1) Age was also computed 
from OFD (1) Under the conditions of 
this experiment our measurements of OFD 
may be accepted as extremely accurate, 
and so, except for the unavoidable factor 
of biological variation, the estimates of age 
based on the OFD are accurate In Table 
I, column 6 shows the average corrected 
circumference of each skull, column 3 
show's the probable age m weeks computed 
from the OFD, and column 4 the probable 
age computed from circumference Col- 
umn 5 shows the percentage of error in the 
estimate of age from circumference, assum- 
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sagittal plane of the body Laid off on a 
graph of Equation 1 (1) it supplies a cor- 
rection factor for reducing distorted or 
gross anteroposterior diameter to net 
anteroposterior diameter 

(C) A Single Film or Stereoroentgeno- 
grams Showing the Inlet ( Position III) — 
This view is superior to all others for quali- 
tative study of the inlet as a whole and 
for measurement of its transverse diameter 
If but a single film is used, the distance 
from inlet to film (d) must be measured 
at the time the examination is done For 
such a single film or for stereoroentgeno- 
grams the work-up is the same as m case 
B, described above 

Some workers deliberately defer all ex- 
amination until the closing weeks of preg- 
nancy so that the study of the pelvis may 
be combined with that of the fetus On the 
other hand, though the referring obste- 
trician may concur as to the desirability of 
early examination, exigencies may prevent 
this and require that one attempt pelvic 
measurements from films made late in 
pregnancy The principal disadvantage 
hes in the fact that Position III, so essential 
to adequate study and measurement of the 
inlet, mvolves raying through the entire 
length of the enlarged uterus with resulting 
excessive scattering of radiation and blur- 
ring of film images 

EXAMINATION OF THE FETUS 

The two or four fetal films that are 
regularly made late in pregnancy are dis- 
tributed as follows 

(D) Two pairs of stereoroentgeno- 
grams, one pair in the frontal position 
(Position I), the other in the lateral posi- 
tion (Position II), 

or 

(E) One pair of 90° tnangulation 
films, one m the frontal position (Position 
I), the other m the lateral position (Posi- 


vanous parts of the fetus and attempts to 
estimate its age Usually such estimates 
are simply of academic interest, but they 
may assume clinical importance when the 
menstrual history is in doubt or the pos 
sibihty of a dead fetus is being considered 

ESTIMATION OF FETAL AGE FROM OFD 
OR BPD 

Theoretically it should be possible to 
measure occipitofrontal diameter with the 
aid of the measuring stereoscope or the 
stereoroentgenometer in every instance, 
regardless of the angular relationship be 
tween fetal skull and film Practically 
such measurements are rehable only when 
the occipitofrontal axis hes in a plane ap- 
proximately parallel with the plane of the 
film (Figs 5 -a, 5-c, and 5-d) The diffi 
culty has noth mg to do with the theory of 
stereoscopic tnangulation, depending in- 
stead upon the fact that the so-called “end- 
points” of the occipitofrontal diameter do 
not constitute actual bony protuberances 
but are merely locations on the surfaces of 
flat bones 

When the occipitofrontal axis hes in a 
plane parallel -with the plane of the film, the 
antenor and postenor poles of the skull 
appear as sharply silhouetted arcs If 
there is any great degree of obliquity be- 
tween axis and film, however, these poles 
do not appear in silhouette and identifica- 
tion of the end-points of the axis becomes 
difficult if not impossible (Figs 5-b and 
5-e) The situation is the same in the 
case of bipanetal diameter, which dimen- 
sion can be measured accurately only when 
the bipanetal axis hes in a plane approxi- 
mately parallel with the plane of the film 
It has been suggested by others (but not 
yet attempted by us) that when a pre- 
liminary examination demonstrates an 
oblique he of both occipitofrontal and bi- 
panetal axes, an additional examination 
might be done after manipulation of the 


tion II) 

With either type of filming one proceeds 
first to the non-quantitative studies of the 
sort tabulated in the opening paragraphs 
of this paper, after which he measures 


fetus or rotation of the mother under 
fluoroscopic control until one of these axes 
hes m a plane parallel with the plane of 
the film 
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mg the values computed from OFD to be 
correct 

LHUTATIONS OF CIRCUMFERENCE AS A 
GUIDE TO SIZE OF SKULL AND AGE OF FETUS 

In two-thirds of the 15 cases presented 
m Table I, the age predicted by circumfer- 
ence uas correct or too great In one- 
third of the cases it was too small Nu- 
merous technical factors presumably com- 
bined to cause the smaller + and — errors 
but almost certainly the largest -+- error 
(11 per cent) was produced by lack of par- 
allelism between the plane of the occipito- 
frontal axis of the skull and the plane of 
radiation common to the two x-ray tubes 3 

The scope and limitations of roentgeno- 
graphic measurements of occipitofrontal 
diameter, bipanetal diameter and circum- 
ference as indicators of skull size are illus- 
trated m Figure 5 In 5 -a and 5 -c all three 
measurements are vahd In Figure 5-b 
conditions are satisfactory for measure- 
ments of circumference but not for occipi- 
tofrontal diameter or bipanetal diameter 

1 In our clinical apparatus only one tube is used 
tube and film are fixed for the two exposures but the 
patient turns between them Under such conditions 
the surface of reference is a plane perpendicular to the 
plane of the long axis of the patient s body referred to 
for con\ cniencc as the transverse plane of the body ' 


In Figure 5 -d measurements of occipito- 
frontal diameter and bipanetal diameter 
are dependable but circumference is not 
In Figure 5-e all three measurements fail 

To recapitulate 

(1) Occipitofrontal diameter can be 
measured only when the occipitofrontal 
axis of the fetal skull hes in a plane approxi- 
mately parallel with the plane of the film 
Obliquity of the axis relative to the film 
foreshortens the measurement and thus 
predicts too small an age 

(2) Bipanetal diameter can be measured 
only when the bipanetal axis hes m a plane 
approximately parallel with the plane of 
the film As in the case of the occipito- 
frontal diameter, obliquity of the bipane- 
tal axis relative to the plane of the film 
foreshortens the measurement and thus 
predicts too small an age 

(3) The circumference of the skull of a 
fetus in ntero (that is, the average net cir- 
cumference taken from two films made at 
nght-angles to one another) may be used 
in connection with graph No 21 (1) of 
Equation 17A (1) for estimation of fetal 
age only when the occipitofrontal axis hes 
in a plane approximately parallel with the 
transverse plane of the body of the mother 
Obliquity of the occipitofrontal axis rela- 


Fig 5 Effect of obliquity of skull upon roentgenographic measurements of circumference, occipitofrontal 
diameter and bipanetal diameter 

a Vertex down, nght panetal region looking forward in the frontal new The occipitofrontal axis (shown 
as a solid lmc) hes in a plane parallel with the transverse plane of the body and parallel with the frontal film 
The bipanetal axis (shown as a dotted fine) lies in a plane parallel with the plane of the lateral film Under these 
circumstances all three measurements can be made occipitofrontal diameter in the frontal film bipanetal diameter 
in the lateral film and circumference from the combinaUon of the two 

b \ ertex down right panetal region looking obhquel> forward and to the nght in the frontal new This 
causes both axes to be oblique to the film in both frontal and lateral views and accordingly makes them unsatis- 
factory for measurement The occipitofrontal axis remains parallel with the transxerse plane of the body, how- 
ever, and so the mean of the circumferences as measured in frontal and lateral films can be used for estimating 
the age of the fetus 

c Vertex down, left panetal region looking foniard and downward m the frontal view occipitofrontal axis 
parallel with the transverse plane of the body skull rotated slightly about the occipitofrontal axis so that the 
vertex looks slightly backward In the frontal view occipitofrontal diameter can be measured, in the lateral 
view, bipanetal diameter from the combination of the two circumference 

d Fetal head flexed sharply on neck so that vertex looks directly forward in the frontal anew In both frontal 
and lateral views occipitofrontal axis is parallel with the plane of the film and in the frontal anew the bipanetal 
axis is parallel This means that bipanetal diameter can be measured in the frontal film and occipitofrontal 
diameter in either of them The occipitofrontal axis is not parallel with the transx ersc plane of the body instead 
it is rotated as far as possible out of this parallel relationship or in other words stands at 90° to the transxerse 

plane As a result of this circumference cannot be used as a guide to fetal age “'erse 

<• In the frontal anew vertex directed downward, forward, and to the left left panetal region directed forward 
upward and to the left In skew positions of this sort where the occipitofrontal and bipanetal axes are not parallel 
with the film in either anew and where the occipitofrontal axis is not parallel with the transverse plane of the bmh 
no one of these three entena of fetal age can be employ ed with accuracy In the case of circumference the dfffi 
culty is fundamental in the theory mxolved while in the case of the two axes it depends upon the fact that snrb 
positions fail to throw the end points of the axes into silhouette a condition essential to their accuratc ,dc nt >fei 
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The present jacket (Fig 1), made of sheet 
baked te riveted to a frame of welded 
square steel tubing, is provided with cross- 


ed the stereoroentgenometer for other pur- 
poses (Figs 2, 3, 4) By means of this m 
strument computations of all sorts are 



Fig 2 Straight edge travelling cm cam to indicate direction of radiation Where space 
is available one needs merely a large drawing board with threads attached to two pins 
representing the targets of the two tubes and two metric rulers representing the planes of 
the two films Such an apparatus is m effect McKenzie Davidson’s cross thread appa 
ratus designed for two-dimension rather than three dimension construction It is clums> 
to use threads pivoted 88 5 cm. out in space and more convenient to use cams curved and 
located so that straight edges moving along their surfaces correspond to threads stretched 
from pivots 88 5 cm distant 


braces that are easily inserted after the 
patient is in place These prevent bend- 
ing of the sides of the jacket as the binder is 
tightened 

TRAVELLING STRAIGHT-EDGE INSTRUMENT 
FOR WORKING UP 90 ° TRIANGULATION FILMS 

For the work-up of 90° tnangulation 
films we no longer employ plotting charts 
but instead an instrument composed of 
travelling straight edges and scales which, 
for economy of office space, has been in- 
corporated with the bed of our stereoroent- 
genometer without interfering with the use 


eliminated and one obtains by graphic 
means alone correction factors for skull 
circumferences and diameters in both 
films Like all detailed descriptions of 
geometric instruments, a description of 
this one will at first seem rather compli- 
cated Anyone who has studied high 
school geometry and algebra will find, 
however, that both the instrument and its 
application are quite simple once the new- 
ness has worn off It must be admitted 
that the average roentgenologist will prob- 
ably need the assistance of a machinist, 
physicist, engineer, or mathematician while 



THE USE OF INTERSTITIAL RADIATION IN THE TREATMENT OF PRIMARY AND 
RECURRENT CARCINOMA OF THE UTERINE CERVIX 1 

By A N ARNESON, MD,5/ Loins, Missouri 

From the Edward Mallinckrodt Institute of Radiology and the Department of Obstetrics and 
Gynecology, Washington University School of Medicine 


t ||N many dimes there is a tendency to 
standardize the treatment of cervical 
cancer so that a routine method of 
radiation is used for all patients No 
smgle method is suitable for all individuals, 
but in most instances there are certain ad- 
vantages to be gamed if treatment is be- 
gun with external radiation (8) By that 
means the amount of infection in the lesion 
can be reduced, which, in turn, will lessen 
the local reaction from radium apphed at a 
later date A preliminary course of x- 
rays also facilitates radium treatment by 
producing some regression m the size of 
the primary lesion However, if the per- 
centage of cures is to be increased mate- 
rially, it is essential to individualize both 
the roentgen and radium treatment of 
each patient to meet the requirements of 
the lesion m question, rather than to apply 
a smgle method to all patients with cervical 
cancer 

In a previous publication (2) diagrams 
illustrating the distribution of roentgen 
radiation within the average female pelvis 
were given for different physical factors of 
radiation In the treatment of carcinoma 
of the cervix it is essential that a large dose 
be given to the parametrium without over- 
radiatmg normal structures in other re- 
gions A six-field technic (two on the an- 
terior surface, two on the posterior, and 
one on each lateral aspect of the pelvis) 
was found to deliver the greatest amount of 
radiation to the parametrium without too 
great a percentage of the total dose falling 
upon the bladder and rectum That ar- 
rangement of skin portals is suited to most 
patients with cervical cancer, but in every 
instance the attempt should be made to 
individualize the treatment A different 

1 Presented before the TiflU International Congress 
of Radiolog} , at Chicago Sept 13-17, 1937 


te chni c might be more practical for pa- 
tients presentmg a marked degree of in- 
volvement anterior or posterior to the 
cervix 

There is general agreement that an intra- 
uterine tandem containing radium will not 
control disease located at distances greater 
than 3 or 4 cm from the cervical canal 
In the attempt to increase the radius of 
effect from radium apphed to the primary 
lesion, Healy (6) and others have devised 
various intra-vagmal applicators for use in 
coni unction with an intra-utenne tandem 
In most patients, however, radium alone is 
inadequate for delivering a lethal dose to 
the entire tumor-beanng region External 
radiation is essential m the attempt to 
treat adequately the disease located m out- 
lying tumor-bearing areas, and m the deep 
lymphatics 

The distribution of radiation for different 
methods of applying radium to the cervix 
has been shown diagrammatically by Lucas 
(10) and the author (1) While these 
diagrams show that radium alone is in- 
adequate for most patients, they also illus- 
trate the fact that a greater number of 
sources of radium distributed more widely 
throughout the uterus and vagina will, for 
specified doses, increase the minimum 
amount of radiation reaching the tumor, 
and decrease the risk of over-radiating 
some regions It is obvious that normal 
structures must be protected from doses 
that will result m permanent damage, but 
it should be noted also that the minimum 
dose is even more important than the 
maximum amount of radiation dehiered to 
a given volume of tissue If the dose 
reaching some parts of the tumor is less 
than the amount required for producing a 
lethal effect upon the disease, that portion 
of the tumor will recor er from the tempo- 
107 
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3 shows the instrument Figure 4 is a 
composite drawing showing the lateral film 
m solid lines, the frontal film in partially 


tal center/' respectively With the aid of 
a triangle, perpendiculars are now dropped 
from the lateral center horizontally to the 



Axes of reo'iaiio/r cfreu/r from fir/yets (o fixt-poMs of perpmc'xv&rjC/) 

f’erpercfrcu/srs ffj from frier jectforj of Jxes afrjtfrJirootop/siTrjoffilms 

Fig 4 Composite sketch illustrating the use of the travelling straight-edge instru- 
ment 


dotted lines It should be noted that actu- 
ally the films are placed on the instrument 
one at a tune, being shown together in this 
sketch merely to simplify explanation of 
technic 

Drawing paper is pinned to the bed of 
the instrument The lateral film is placed 
on the appropriate studs, a prick mark is 
made through the center of the skull 
shadow mto the paper, following which the 
film is removed from the studs Leaving 
the paper in place, the frontal film is placed 
on its studs and the process is repeated 
We have now on the paper two pm pricks 
which are circled with lead penal and iden- 
tified as “the lateral center” and “the fron- 


nght to the plane of the lateral film and 
from the frontal center downward to the 
plane of the frontal film 

The foot-pomts of these two perpen- 
diculars are known as lateral and frontal 
foot-pomts The travelling straight edge 
having been placed against the frontal 
cam and rotated until it comades with the 
frontal foot-point, a dotted line is drawn 
from this foot-pomt to the cam Since 
this line indicates the path of the radiation 
at the time the frontal film was made, it 
follows that the center of the skull must 
have lam somewhere along it The proc- 
ess is now repeated using the lateral cam 
and lateral foot-pomt, and by obvious rea- 
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from infection resulting from the mtroduc- suited to treatment with interstitial radia- 
tion of needles, and evidently local reac- tion Control of the disease usually re- 
tions were not beyond the limits of repair quires relatively large amounts of radia- 



Fig 1 Location of an wtra utenne tandem composed of three capsules containing 
25 mg radium each with a filter equivalent to 0 5 mm Au and steel needles of 12 5 
mg strength used in the palliative treatment of a patient with a recurrent lesion in- 
volving the cervix and vaginal vault, and an isolated metastatic nodule in the left 
wall of the vagina The curved and lighter shadow is formed by rubber tubing 
around the mtra utenne sources 


Their excellent statistics show clearly that 
interstitial radiation is of value m the 
treatment of cervical cancer They con- 
cluded that the method was particularly 
valuable m the treatment of Stage III 
(Schmitz) cases, which, of course, repre- 
sent patients with disease located at dis 
tances beyond the radius of effect of radium 
inserted into the cervical canal and utenne 
cavity 

During 1936 we began to use interstitial 
radiation m some patients with cervical 
cancer For the earliest treatments we 
selected those with recurrent lesions They 
were chosen for two reasons m the first 
place, the method was, m our hands, an 
experimental procedure, and it w r as bc- 
hex ed essential to proceed by a process of 
Inal and error on patients with a poor prog 
nosis in the attempt to determine the 
amounts of radiation the regions m\ oh ed 
would tolerate In the second place re- 
current lesions were for xanous reasons 


tion, because the character and radiosen- 
sitivity of the tumor hax r e been altered ma- 
terially by the earlier treatment At the 
same time care must be exercised in ad- 
ministering additional amounts of radia- 
tion, because of the risk of causing the pre- 
viously radiated tissues to break doxvn with 
necrosis and slough The dose delrvered 
to the diseased area by means of external 
radiation is usually inadequate for pro- 
ducing any permanent change m the tumor, 
and m many instances that method may 
not be practical due to the condition of the 
skm m the fields used prex lously Radium 
applied to the uterus, or m the x agina, if 
used in amounts considered adequate for 
controlling the disease wrthin a radius of 
3 0 or 4 0 cm , is apt to ox T er-radiate the 
tissues nearest to the application and pro- 
duce a persistent ulcer Interstitial radia- 
tion presents a means of at least partially 
oxercoming some of the abox e-mentioned 
difficulties The more uniform distnbu- 
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Fig 5 (See facing page /or explanation of plate ) 
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lesion Due to metastases present in the 
lungs and supraclavicular nodes that had 
not responded satisfactorily to external 
radiation, the additional radium was given 
only as a palliative measure m the attempt 
to control bleeding from ulcerations on the 
cervix, vaginal vault, and on the left 
lateral wall of the vagina For that pur- 
pose a minim um of four or five threshold 
doses was considered adequate Treat- 
ment was a dmin istered by means of six 
steel needles (12 5 mg radium each) in- 
serted mto the cervix and left vaginal for- 
nix around an intra-utenne tandem com- 
posed of three capsules containing 25 mg 
each As can be seen m the radiograph, 
the sources were relatively far apart Two 
additional needles of the same strength 
were inserted mto the separate vaginal 
nodules For the specified arrangement of 
radium in the cervical region, and the 
volume of tissue to be treated, approxi- 
mately 2,000 mg -hr were required for 
delivering the predetermined minimum of 
four or five threshold doses There was 
only a mild reaction, and the treatment was 
adequate for promoting healmg of the ul- 
cerated areas, which controlled the bleed- 
ing until the patient’s death a few months 
later resultmg from the distant metastasis 
present before radium was applied 

In spite of the madequate filter and rela- 
tively large radium content of the needles 
described above, they have been used for 
greater doses m some instances For ex- 
ample, in Figure 2 is shown a radiograph 
illustrating their use in the primary treat- 
ment of a patient presenting a particular 
problem The disease was very extensive, 
and a huge, badly infected and ulcerated 
crater replaced completely the cervix, 
vaginal vault, and the lower portion of the 
uterus It \\ as possible to see directly the 
entire uterine cavity, which was only 3 0 
cm deep There w as also a vesico-utenne 
fistula After a preliminary course of ex- 
ternal irradiation 2 it vas decided that 

1 A "short course or roentgen treatment was cmplojed 
instead of a prolonged senes of divided doses Due to 
the nst of pelvic pcntonitis and other complications, 
sve have abandoned the longer method in patients with 
\crj estensi'C and badlj infected lesions 


radium should be given m two applications 
so that the dose from any needle at any 
given time would not exceed 150 mg -hr 
At each application approximately 2,000 
mg -hr were administered by means of 
three 25 mg capsules arranged m a tri- 
angle and packed mto the shallow uterine 
cavity, and eight 12 5 mg needles inserted 
m a radial fashion within the inner half of 
the radius of the crater The treatments 
were given two weeks apart 

From both x-rays and radium the central 
pelvis received a minimum of from six to 
eight threshold doses The outlying tumor- 
beanng regions received a minimum of 
about three or four threshold doses The 
latter amount will rarely produce a lethal 
effect upon cervical cancer, but a fairly 
large volume of the more centrally located 
disease was radiated adequately, as evi- 
denced by regression in that region It is 
doubtful if radium placed only in the utenne 
cavity and vagina could have been used 
safely for delivering an equal minimum dose 
to the same volume of tissue However, the 
patient presented a hopeless prognosis She 
died some time later with uremia due to ob- 
struction of both ureters 

Sheath needles for removable platinum 
cells containing different amounts of ra- 
dium have been found to be more satisfac- 
tory than the above-mentioned sources 
This is not only the result of the heavier 
filter and the lower intensity of radiation, 
but also due to the variety of changes that 
can be made m the length and strength 
of sources In Fig 3 is shown a radio- 
graph illustrating their use m a patient 
with a hard nodular recurrence in the left 
parametrium which had extended along 
the anterior vaginal wall and infiltrated the 
base of the bladder Treatment was ad- 
ministered m the attempt to relieve the 
bladder distress, but it was feared that the 
dense a\ ascular tissue might break down 
For tli at reason a method of treatment was 
planned that vould delner a minimum of 
three threshold doses, without amounts 
greatly m excess of that arriving at pomts 
more than 0 5 cm from any particular lm- 
p!ant The predetermined dose was ad- 
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TABLE I — ’ 


•test of validity of mean circumference as an indication of age 


Material 


A-l 
A-2 
A-3 
B-l 1 ■ 

B-2 J 
B-3 
B-4 
B-6 

c-n - 

C-2/ 

C-3 

C-4 

C 6 } Twins 
C-7 


■ Twins 


• Twins 


Column 

Number 


Occipitofrontal 

Diameter 


Caliper 


6 4 
II 5 
10 9 

6 5 

7 1 

10 3 

11 0 
9 7 

6 4 
0 6 
6 0 
9 3 

7 5 
7 1 
9 8 


X-ray 


6 4 
11 5 
10 85 

6 S 

7 3 

10 46 

11 2 
9 6 

6 3 
6 6 
6 1 
9 3 

7 1 
7 0 
9 6 


21 % 

37 

35% 

22 % 

24 

33% 

35% 

31% 

21 % 

22 % 

21 

30 

23% 

23% 

31 


Age 


From 

OFD 


From 

Ctrcum 


22 

36% 

36 

23% 

25 

33% 

39 

32% 

21 % 

22 % 

20 

28% 

23% 

24 

29% 


Percentage 
Error of 
Estimate from 
Circumference 


+ 1 15 
- 2 00 
+ 2 13 
+ 3 30 
+ 4 20 
- 0 70 
+11 00 
+ 3 16 
2 
1 

4 

5 
0 

3 

4 


+ 

+ 


+ 


32 

12 

76 

00 

22 

00 


Circmn 

ference 


17 6 
30 25 
30 21 

19 23 

20 16 
28 1 
32 21 
27 16 

17 21 

18 0 
15 28 

23 B 
19 25 
19 64 

24 8 


tive to the transverse plane of the body in- 
creases the value of the average circum- 
ference and thus predicts too great an age 
In the extreme case where the axis lies 90 ° 
to the tranverse plane, frontal circumfer- 
ence and lateral circumference are equal 
and the predicted age is much too great 
One who attempts to determine the age 
of a fetus it! utero from measurements of 
the roentgenograms must exercise judg 
ment In those cases m which conditions 
for measurement are good, age estimates 
should be given out with confidence and 
looked upon as accurate within the limita- 
tion of biological variation (in the majority 
of cases, + or — two weeks) When a pre- 
liminary study of roentgenograms shows 
an occipitofrontal axis slightly oblique to 
the plane of the film and to the transverse 
plane of the body, errors in prediction are 
inevitable If circumstances make it nec- 
essary that a prediction be attempted, the 
difficulties of measurement should be de- 
scribed in the report and it should be rec- 
ognized that if age is being predicted from 
occipitofrontal diameter the prediction is 
probably too small, if from arcumference, 
probably too large In certain skew posi- 
tions of the skull one must recognize that 
he cannot employ arcumference as a guide 
to age 


Skewness of any type or degree might be 
present without interfering with measure 
ment of occipitofrontal diameter or bipa- 
netal diameter by means of the measuring 
stereoscope or the stereoroentgenometer if 
the end-pomts of the axis could be located 
accurately In most cases, however, the 
end-pomts cannot be identified with accu- 
racy unless the plane of the axis is approxi- 
mately parallel with the plane of the film 

SUMMARY 

(1) An improved jacket for the making 
of 90° tnangulation films and an instru- 
ment for working up such films are de 
scribed 

(2) The usefulness of skull circumfer- 
ence as a guide to fetal age is demonstrated 
by experiments on 15 fetal cadavers 

(3) The limitations of occipitofrontal 
diameter and bipanetal diameter as indi- 
cators of fetal age are discussed 

(4) It is pointed out that like these 
other two measurements skill circumfer- 
ence has its limitations as a guide to fetal 
age 
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careless and irregular arrangement of in- 
terstitial sources used m the treatment of a 
patient with a large mass in the right para- 
metrium 


believed that an mtra-utenne tandem and 
x-rays should be adequate for controlling 
the disease m that region However, a 
method other than the placing of radium 



Fig 4 An irregular arrangement of interstitial sources used in the pnmarj treat- 
ment of a patient with a large mass in the right parametrium The shorter needles, 
2 0 mg radium each, have an active length of approximately 2 0 cm The two 
longer needles are approximately 60cm m length and contain 5 5 me radon The 
intra utenne tandem is composed of three capsules containing 25 mg radium each 
All sources ha\ e a filter equivalent to 0 5 mm Au 


This patient had a small, non-ulcerated 
primary lesion which had not caused any 
enlargement of the cervix There was no 
clinical evidence of involvement in the 
left parametrium, but there was a large, 
irregular mass at least 5 0 cm in diameter 
on the right side that bulged mto the vagi- 
nal fornix and held the uterus m a fixed 
position There was little evidence of re- 
gression following the administration of 
from t\\ o to three threshold doses through- 
out the pelvis by means of external irra- 
diation Radium was applied two weeks 
after the completion of \-rays, and it was 
deemed necessary to deliver an amount 
that w ould bring the minimum tissue dose 
to at least six to eight threshold doses 
Since there was no clinical evidence of m- 
^Ivcment in the left parametrium, it was 


m the uterus or vagina was necessary for 
delivering the predetermined minimum 
dose to the right side Treatment was ad- 
ministered by means of 10 needles of 2 0 
mg strength with an active length of 2 0 
cm and two needles 6 0 cm long contain- 
ing 5 5 me radon each The interstitial 
sources w>ere used for a period of five days 
and delivered equivalent of 3,300 mg -hr 
An intra-uterme tandem was used for 3,000 
mg -hr The total radium dose was, there- 
fore, 6, 100 mg -hr For the arrangement 
of sources and the v olume of tissue treated, 
that amount of radiation combined with x- 
rays represented a minimum of from six to 
eight threshold doses The mass on the 
right side regressed completely with the 
exception of a small region near its upper 
border The persistent disease was prob- 
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rary effect of the treatment and then con- 
tinue to grow A greater percentage of 
the volume of tissue in question will re- 
ceive an adequate amount if the minimum 
dose delivered throughout that volume is 
increased 

The most logical means of distributing a 
greater number of sources of radium more 
widely throughout the tumor-beanng area 
is by means of interstitial radiation, such 
as needles, seeds, etc For a number of 
years Ward (14) has combined needles with 
an rntra-utenne tandem m the primary 
treatment of cervix cancer The needles 
were usually inserted into the cervix in a 
radial fashion around the tandem Healy 
(7) has implanted gold radon seeds into 
some patients with recurrent or persistent 
disease m the cervix and adjacent areas 
Gellhom (5) has reported the use of gold 
seeds in the parametrial regions Taussig 
(13) performs lymphadenectomy after ra- 
diation, or implants seeds into the nodes or 
into regions occupied by the various lymph 
glands 

Other authors both here and abroad have 
reported the use of interstitial radiation, 
but for the most part gynecologists in this 
country have been reluctant to employ 
such methods This has been at least 
partially due to the fear of introducing in- 
fection mto the tumor by the insertion of 
needles and seeds, and to the fear of ex- 
cessive reactions following such treatment 
However, those complications were not 
found to be frequent sequelae in the large 
senes of patients with cervical cancer re- 
ported recently by Pitts and Waterman 
(11) Their statistics covered two penods 
of five years each During the first period 
treatment was given at relatively high 
intensities by means of radium placed in 
the uterus and m the vagina (m many pa- 
tients relatively strong steel needles were 
also used mterstitially m the cervix) 
Total doses ranged from 3,000 to 4,000 
mg -hr These were administered in two or 

three applications made from tv o to three 
weeks apart In 1926, which marked the 
beginning of the second five-year period ol 
their published statistics, treatment was 


given at lower intensities over longer 
penods of tune (for a single application) 
by means of weak interstitial sources in 
both the cervix and parametrial regions 
They used platinum needles containing 
relatively small amounts of radium (20 
to 4 0 mg ), with active lengths ranging 
from 30 to 45 mm 

When they first began to use interstitial 
sources routinely, the needles were inserted 
mto the cervix, paracervical tissues, and 
parametnum, by introducing them through 
the vagina, and mtrapentoneally through 
an abdominal incision They later aban 
doned the mtra-abdommal route The 
general plan of their treatment was to 
place two needles (each containing 3 0 mg 
radium) mto the parametnum along the 
nght side of the uterus, and two similar 
needles into the left side A total of from 
12 to 16 needles (2 0 mg each) were in- 
serted mto the antenor and postenor bps of 
the cervix and para-cervical tissues A 
tandem, usually containing 20 mg, was 
placed in the uterus The radium was left 
in place for penods ranging from 72 to 96 
hours, but during the last two years of 
their published statistics the tune of radia- 
tion was from 144 to 16S hours This in- 
dicates that some patients received approxi- 
mately 10,000 mg -hr of irradiation over a 
penod of seven days 

For the second five-year penod (during 
which needles were employed), the authors 
report an absolute five-year survival of 
31 7 per cent, as compared with 20 per 
cent for their older method Furthermore, 
analysis of them statistics showed an ab- 
solute five-year survival of 36 3 per cent 
for the longer tune of irradiation (144 to 
16S hours), as compared with 21 S per cent 
for the shorter time (72 to 96 hours) The 
uncorrected mortality following the use of 
needles was 2 9 per cent, and the incidence 
of fistulas was 6 3 per cent 

Their uncorrected mortality rate, which 
may be higher than that expenenced in 
most clinics, seems justified in view of the 
fact that their statistics show so much lm- 
provement over those usually reported 
The authors expenenced little difficulty 
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then essential to devise a method of treat- of less than three threshold doses was rela- 
ment which mil deliver a distribution of tively ineffective, and suggested that in- 
radiation suited best to the volume of tissue terstitial radiation, whenever practical, 
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Tig (> Isodose disks showing the distribution of one four, and seven threshold 
doses from an aicrage intra uterine tandem with 0 5 mm Au filter for 1,000 and 
3 000 mg -hr radiation 



to be irradiated Finally, one must know 
how much radiation is necessary to deliver 
the predetermined tumor dose 

In general, greater tissue doses will be 
employed m the primary irradiation of a 
patient than in the treatment of a recur- 
rent case, or one -with v ery advanced dis- 
ease m whom nothing more than palliation 
can be expected There is evidence that, 
for specified methods of treatment, con- 
trol of the disease in carcinoma of the cer- 
vix requires a minimum of from six to eight 
threshold doses (3, ( )) The relation of 
fn e-year survivals to calculated tumor 
doses has been shown recently, by Frazell 
(4) Relatively few patients were cured 
when some portions of the tumor received 
less than three threshold doses The per- 
centage of sun lvals w as found to increase 
among patients who had received greater 
amounts of radiation The author con- 
cluded that a method deln cring a minimum 


should present a method for increasing 
the quantity of radiation reaching the 
parametnal regions 

In the attempt to deliver a distribution 
of radiation suited best to the volume of 
tissue in question, it is essential that a 
number of different methods for appl} mg 
radium be considered m planning the treat- 
ment of every patient The addition of 
interstitial radiation to other procedures 
which may be employed increases the num- 
ber of methods from which one may choose 
In many patients, buried sources may pre- 
sent the most practical means of individual- 
izing the treatment Statistics presented 
by others illustrate the clinical value of in- 
terstitial radiation m the treatment of cer- 
vical cancer The physical value of the 
method is evident from the fact that a num- 
ber of w eah sources are distributed through- 
out the tumor-beanng region By that 
means it is possible to increase the mini- 
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rary effect of the treatment and then con- given at lower intensities over longer 
tmue to grow A greater percentage of periods of time (for a single application) 
e vo ume of tissue in question will re- by means of weak interstitial sources in 
ceive an adequate amount if the minimum both the cervix and parametnal regions 
ose delivered throughout that volume is They used platinum needles containing 
m< ^f ased relatively small amounts of radium (20 

The most logical means of distributing a to 4 0 mg ), with active lengths ranging 
greater number of sources of radium more from 30 to 45 mm 
widely throughout the tumor-beanng area When they first began to use interstitial 
is by means of interstitial radiation, such sources routinely, the needles were inserted 
as needles, seeds, etc For a number of into the cervix, paracervical tissues, and 
years Ward (14) has combmed needles with parametrium, by introducing them through 
an intra-utenne tandem m the primary the vagina, and intrapentoneally through 
treatment of cervix cancer The needles an abdominal incision They later aban 
were usually inserted mto the cervix m a doned the intra-abdominal route The 
radial fashion around the tandem Healy general plan of their treatment was to 
(7) has implanted gold radon seeds into place two needles (each containing 3 0 mg 
some patients with recurrent or persistent radium) mto the parametrium along the 
disease in the cervix and adjacent areas right side of the uterus, and two similar 
Gellhorn (5) has reported the use of gold needles into the left side A total of from 
seeds m the parametnal regions Taussig 12 to 16 needles (2 0 mg each) were m 
(13) performs lymphadenectomy after ra- serted mto the antenor and postenor bps of 
diation, or implants seeds into the nodes or the cervix and para-cervical tissues A 
into regions occupied by the vanous lymph tandem, usually containing 20 mg , was 
glands placed m the uterus The radium was left 

Other authors both here and abroad have m place tor penods ranging from 12 to 96 
reported the use of interstitial radiation, hours, but dunng the last two years of 
but for the most part gynecologists m this their pubhshed statistics the time of radia- 
country have been reluctant to employ tion was from 144 to 168 hours This in- 
such methods This has been at least dicates that some patients received approxi 


partially due to the fear of introducing in- 
fection mto the tumor by the insertion of 
needles and seeds, and to the fear of ex- 
cessive reactions following such treatment 
However, those complications were not 
found to be frequent sequel® m the large 
series of patients with cervical cancer re- 
ported recently by Pitts and Waterman 
(11) Their statistics covered two penods 
of five years each Dunng the first penod 
treatment was given at relatively high 
intensities by means of radium placed in 
the uterus and in the vagina (in many pa- 
tients relatively strong steel needles were 
also used mterstitially in the cervix) 
Total doses ranged from 3,000 to 4,000 
mg -hr These were administered in two or 
three applications made from two to three 
weeks apart In 1926, which marked the 
beginning of the second fiv e-year penod of 
their published statistics, treatment was 


mately 10,000 mg -hr of irradiation over a 
penod of seven days 

For the second five-year penod (during 
which needles were employed), the authors 
report an absolute five-year survival of 
31 7 per cent, as compared with 20 per 
cent for their older method Furthermore, 
analysis of their statistics showed an ab 
solute five-year survival of 36 3 per cent 
for the longer time of irradiation (144 to 
168 hours), as compared with 21 S per cent 
for the shorter time (72 to 96 hours) The 
uncorrected mortality following the use of 
needles was 2 9 per cent, and the incidence 
of fistula was 6 3 per cent 

Then uncorrected mortality rate, which 
may be higher than that expenenced in 
most clinics, seems justified m view of the 
fact that their statistics show so much im- 
provement over those usuall} reported 
The authors expenenced little difficult} 
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delivered by the various needles for speci- 
fied amounts of radiation are given m 
Table I 

Similar isodose charts were also prepared 
for mtra-utenne tandems Due to the fact 
that radium applied within the uterus is 
usually employed for a relatively large 
amount of radiation it is practical to in- 
dicate upon each chart the distribution of 
one, four, and seven threshold doses How- 
ever, tandems frequently contain more 
radium than would justify their use for 
133 hours It was believed impractical to 
apply the same standardization of dose 
employed for needles Instead of drawing 
isodose curves for 1 me -destroyed per 
milligram strength, the charts were pre- 
pared for a specified number of milligram- 
hours’ radiation In order to provide some 
variation in dose, isodose disks were made 
for average mtra-utenne tandems deliver- 
ing 1,000 mg -hr, and 3,000 mg -hr as 
shown m Figure 6 The distances to which 
different threshold doses are delivered 
along a line perpendicular to the middle of 
the tandem for the specified amounts of 
radiation are shown in Table II For pre- 


TABLE II — TANDEMS 


Dose 

in 

mg hr 

Total 
me - 

destro>ed 

Distance Threshold Doses 
Delivered 
(cm ) 

1TD 

4 T D 

7 T D 

1 000 

7 5 

| 2 G 

1 2 

0 S 

3 000 

22 5 

i 5 2 

2 4 

1 S 


Distances that one four and sc\cn threshold doses 
arc dclnered along a line perpendicular to the middle 
of an atcragc intra uterine tandem with 0 5 mm Au 
filter for 1 000 and 3 000 mg hr radiation 

panng the disks data were taken from an 
earlier publication upon the distribution 
of radiation for different methods of apply- 
ing radium to the cervix (1) Diagrams 
presented m the article referred to can be 
used, if drawn to actual size, m conjunction 
with the isodosc disks here shown for de- 
termining tissue doses from \anous com- 
binations of needles, intra uterine tan- 
dems, and mtrn-\ ngmal applications of 
radium for specified amounts of radiation 


The disks can be superimposed over a dia- 
gram illustrating a lesion to be treated, and 
the approximate tissue dose determined 
for any given arrangement of radium If 
a source is used for double the dose, then 
two threshold doses will arrive at the circle 
indicating one, but for the greater number 
of milligram-hours one threshold dose will 
not arrive at twice the distance, but at a 
point which received 0 5 threshold dose 

Despite the fact that the curves were pre- 
pared from data published by Quimby, the 
standard dosage tables she has given can- 
not be dispensed with unless disks are pre- 
pared for each-dose for which a given source 
may be used A reasonable knowledge of 
the standard data is essential, but with a 
little practice it is possible to arrive at 
tissue doses from the disks that are m good 
agreement with those calculated from the 
tables 

The isodose curves have proven to be 
useful aids m teaching the principles of in- 
terstitial radiation They present a fairly 
rapid method for determining the amounts 
of radiation required for delivering a pre- 
determined tissue dose considered adequate 
for a given lesion Furthermore, use of 
the disks necessitates a careful planning 
of radiation that insures individualization 
of treatment 

Interstitial radiation has been demon- 
strated to be of value m the treatment of 
both primary and recurrent carcinoma of 
the cervix As stated before, objections 
to the use of buried sources have been based 
chiefly upon the fear of introducing in- 
fection, and of producing severe reactions 
The use of preliminary external radiation is 
undoubtedly an important factor m dimin- 
ishing the risk of infection (8) It seems 
likely that some of the severe reactions 
noted earlier by other gynecologists may 
have been due to the use of relatively 
strong and inadequately filtered needles 
(i c , short steel or monel metal needles 
with an acti\ e length of 3 0 cm or less, 
and containing 10 0 or more milligrams 
radium) The lower intensity from ade- 
quately filtered sources containing rela- 
tnely small amounts of radium (for ex- 
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tion of radiation from multiple buried 
sources lessens the discrepancy between the 
minimum and maximum dose arriving 


Before any patient has been treated with 
interstitial sources a suitable tissue dose 
has first been determined A plan has 



Fig 2 Location of radium used m the primary treatment of a patient with a very 
advanced and cratered lesion Three capsules containing 25 mg each were arranged 
m a triangular fashion and packed into the shallow uterine canty Eight steel 
needles of 12 6 mg strength were inserted in a radial fashion within the inner half of 
the radius of the crater 


throughout the diseased area By that 
means it is possible to deliver a reasonable 
dose at points located a few centimeters 
deep without enormously greater amounts 
arriving at the surface of the cervix and 
vaginal vault, or in the uterine canal 
At first the treatment was applied to 
those with disease reappear mg only in the 
cervix itself, because a recurrence of that 
type indicates inadequate primary radia- 
tion and, therefore, there should be a 
minimum of risk in administering addi- 
tional amounts The method was later 
extended to include patients with more ex- 
tensive recurrences, and recently it has 
been employed m the primary treatment of 
some individuals Sufficient time has not 
elapsed to permit a statistical report upon 
the results obtained However, a descrip- 
tion of the method is justified in new of 
the excellent response of many lesions 


then been worked out for inserting the 
needles in a manner to deliver the most 
suitable distribution of the predeter- 
mined dose Data for the arrangement 
of interstitial sources, and the number 
of milligram-hours of radium required for 
treatment have been taken from publica- 
tions by Quimby (12) which give the 
amount of radiation required for delivering 
various threshold doses to specified vol- 
umes It should be noted that some re- 
current cases were deliberately under- 
treated, due to the fact that the additional 
radiation was given for palliative purposes 
only In many instances it was deemed 
advisable to attempt no more than to re- 
lieve pain or promote the healing of an 
ulcerated area 

In Figure 1 is shown a radiograph illus- 
trating the location of needles used m the 
treatment of a patient with a recurrent 
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ministered by inserting four needles of G 6 
mg strength with an active length of 2 0 
cm mto the cervix and left parametrium, 
and seven needles of 1 0 mg strength with 


right parametrium extending mto the re- 
gion of the nght ureter Additional treat- 
ment was administered, but sufficient time 
has not elapsed to determine the degree of 



Fig 3 Arrangement of sheath needles holding platinum cells (total filter equiva 
lent to 0 5 mm Au) employed in the treatment of a patient with a hard nodular re 
currence involving the left parametrium and extending along the anterior vaginal 
ivall into the base of the bladder The longer needles have an active length of 
approximately 2 0 cm and contain 6 {> mg radium each The shorter needles are 
1 0 mg strength with an active length of approximately 1 0 cm 


an active length of 1 0 cm mto the anterior 
vaginal wall The stronger needles were 
removed after 4S hours, but the weaker 
sources were used for five days (1 20 hours) 
The total dose was approximately 2,100 
mg -hr There was very little evidence of 
reaction following the treatment, and con- 
sequently there was only slight evidence of 
regression However, the degree of pallia- 
tion was satisfactory, and the bladder 
symptoms were relieved Seven months 
after treatment the patient complained of 
pain m the back and in the left pelvis 
This was attributed to obstruction and 
dilatation of the left ureter, noted cysto- 
scopically and radiographically There 
was also beginning inx olvement of the 


palliation that will be obtained The func- 
tion of the right kidney has remained ade- 
quate, and the patient has been comfortable 
Due to their lower intensity of radiation, 
relatively weak sheath needles may be 
used to deliver doses considerably greater 
than those obtained from the stronger 
and more lightly filtered steel needles 
Weak sources sex era! centimeters in length 
implanted mto the parametnal region can 
be used for doses far greater than the 
amounts reachmg those regions from ra- 
dium placed in the uterus and the i agxna 
However, the needles must be implanted 
with care and in a manner that will irra- 
diate the entire region In Figure 4 is 
shown a radiograph illustrating a rather 
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turn patterns are produced, then it follows 
that x-rays may be expected to make a 
third great contribution to the field of 
medicine, m addition to diagnostic radiog- 
raphy and therapy, namely, a “supernucro- 
scopic” analysis of biologically significant 
materials It is the purpose of this paper 
to present very briefly an account of pres- 
ent knowledge of results on such materials 
It will become immediately apparent that 
only the barest beginning has been made 
and yet the great promise of this applica- 
tion of x-rays is unmistakably indicated 
An outline of the materials to be briefly 
considered as typical examples, and by no 
means a complete list, is as follows 

I Cellulose 

1 Polymorphic forms native, 

mercerized, Cellulose III 

2 Variations m orientation 

3 Regenerated cellulose 

4 Cellulose esters and compounds 

II Chitm 

1 Structure, orientation, reactions 

2 Chitosan 
III Rubber 

1 Structure on stretching 

2 Sol and gel 

3 Freezing and crystallization 
IV Protems 

1 Fibrous 

(a) Silk fibroin 

(b) Harr keratin 

(c) Feather keratin 

(d) Gelatin and collagen 

(e) Muscle myosin 

(/) Living nerve 

2 Globular 

(a) Albumin 

( b ) Hemoglobins 

(c) Insulin, pepsin, etc 

(d) Crystallized virus 

I Cellulose — Cellulose forms the prin- 
cipal, and usuallv the crystalline, part of a 
large number of plants including ramie (Fig 
2), flax, jute, sisal, hem and cotton, wood, 
walls of the single-celled organism iwlorna, 
bactcnal cellulose and tumcin, or animal 
cellulose All these types of native cellu- 
lose possess the same fundamental struc- 



Fig 2 Typical diffracUon pattern for ramie,, 
one of the natural cellulose fibers Small bundles 
of the fibers are lard parallel and the x-ray beam 
transmitted perpendicular to the fiber axis This 
pattern shows a high degree of crystallinity all 
of the interferences being due to cellulose and also 
a high degree of fibenng or, in other words, a pro- 
nounced preferred orientation of cellulose crystal 
htes with respect to the fiber axis From such a 
pattern the complete crystal structure of cellulose 
is deduced 


ture, and differ only m respect to the rela- 
tive orientations of cellulose crystallites 
and in the cementing and embedding ma- 
terials Thegiantmoleculesconsist of along 
chain of glucose residues (C c HioO s ) held to- 
gether by 1-4 glucosidal oxygen bridges 
The unit crystal cell is small and contains, 
of course, only a small number of the par- 
ent glucose residues, paired together as 
cellobiose Thus, the length of the unit 
cell along the fiber axis, 10 3-10 4 A , 
corresponds to the cellobiose umt, while 
the macromolecule extends through many 
such cells to a length corresponding to a 
molecular weight as high as a half-million 
The accepted data on cellulose have been 
those of Mever, Mark and Andress, as 
follows 
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ably located medial to the long radon 
needles, and above the points of the shorter 
radium needles The patient has been ob- 


m every instance it is essential to emplo) 
a method that will deliver the most suit 
able distribution of radiation for the lesion 



Fig S Isodosc charts prepared from radiographic film for needles n ith 0 5 mm 
Au filter of specified lengths and strengths The curves illustrate the distribution of 
different threshold doses along a line perpendicular to the middle of each source for 
133 hours radiation (10 me destroyed per milligram strength) The distribution 
of one threshold dose is indicated by the periphery of each dish The curve for tiro 
threshold doses has been scratched upon the film bj means of dividers and the groove 
colored with mh 


served, for one year, and the residual mass 
has not increased in size There was no 
reaction following treatment except rather 
severe cystitis, which was controlled by 
frequent bladder irrigations and medica- 


>ns 

The film of this patient is shown pri- 
mly to illustrate the importance of a pre- 
termmed tissue dose and method of 
latment The lack of a definite plan for 
jerting the needles can be seen readily m 
e radiograph While the end-result was 
tter than had been expected, a portion of 
e disease was irradiated inadequately 
cause of the careless distribution of the 
jrces It is, of course, impossible to 
plant needles with exact precision, but 


under treatment In general, the therapy 
failures have been more instructive than 
the successes, and the patients discussed 
here have been selected to illustrate the 
value of interstitial radiation in cases of 
primary and recurrent carcinoma of the 
cervix presenting particular problems in 
treatment If in every instance the treat- 
ment is carefully planned and individual- 
ized for the patient in question, it can be 
administered without risk of severe injury 
or other complications 

The planning of treatment for a given 
individual can be divided into three im- 
portant steps One must first deade upon 
a minimum tissue dose considered ade- 
quate for the lesion in question It is 
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types and degrees of preferred orientations 
of cellulose crystallites with respect to 
given directions Quantitative measure- 
ments, experimental synthesis of all types 
of patterns, and correlation with physical 
properties have been presented by Dr 
W A Sisson and the writer in a senes of 
papers on natural and regenerated fibers 
and membranes 

II Chitm — Chitm is the compound 

that makes up most of the organic part of 
the skeletons of Arthropods In the animal 
kingdom, to which it is limited with ver\ 
few exceptions, it occurs only in the inver- 
tebrates In addition to forming the exo- 
skeletons of insects, Crustacea etc , it is the 
ma]or constituent of the lenses of the eyes, 
the tendons, and the hmngs of the respira- 
tory, excretory, and digestive systems 
Chitm is remarkably similar to cellulose 
in formation of long carbohydrate chains 
except that it contains nitrogen, thus mov- 
ing a step toward the familiar proteins of 
the vertebrate world 

Chitm produces very rich fiber diffrac- 
tion patterns from which is deduced the 
crystal structure 2 (Fig 3) This is probably 
orthorhombic with the unit cell dimensions 

a = 9 25 AU 
b =10 46 
c =19 25 

As laid down m sheets, the only orienta- 
tion is that the b axes are parallel to the 
surface At a temperature of 200 ° C chitm 
forms a definite addition compound with 
lithium thiocyanate, while at lower tem- 
peratures mtramicellar swelling occurs 
Various fractions of chi tin nitrate ha\ e 
different average lengths of the carbohj- 
dratc chain Chitm nitrate is orthorhom- 
bic with 

a = 9 2 A U 
b = 10 3 
c = 23 0 

A whole senes of compounds is formed 
with sodium h>dro\idc, but it is difficult 

5 Clark and Smith Jour Ph\Mcal Clicm l^l' 40 
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1'ig 3 Pattern for the mandibular tendon of 
a lobster composed of pure cliitin This substance 
is closely related to cellulose and it has a similar 
crystalline structure However chilm contains 
nitrogen atoms This is one of the most remark 
nblj organized and crystalline of alt natural ma 
terials The shells of insects and the outer shell 
of lobsters and other crustaceans are composed of 
chitm as the organic part The hard shells of 
course contain inorganic salts which can be re 
mo\ed by acid treatment A very complete 
study of chitm and its chemical reactions has been 
published in the Journal of Pbjsical Chemistry 

to isolate pure compounds and to obtain 
sharp patterns because of hydrolysis 
Chitosan is the compound formed by hy- 
drolysis of half the acetyl groups m chitm 
When formed from a sheet, it undergoes a 
change to a more restricted orientation 
such that the 002 planes become parallel 
to the surface of the sheet The unit cell of 
chitosan (monoehmc) has the dimensions 

a = S9 AU 
b = 10 25 
c = 170 
d = SS° 

Like clntm, chitosan forms a long senes 
of interesting addition compounds with dis- 
tinctn c patterns While chitm gn eS a con- 
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mum dose delivered to the diseased area a definite period of time for that was 
without administering excessive amounts chosen 133 hours Therefore, each set of 
from any particular source curves represents the distribution of thres- 

For determining the amount of radiation hold doses for 1 me -destroyed per milh 
necessary to deliver a predetermined dose gram strength of the source in question 
for a given arrangement of radium, it is Isodose charts were first prepared for a 
necessary first to estimate the volume of number of needles with different active 
the region m question, and then consult lengths and containing different amounts of 
tables published by Quimby (12) showing radium The sources selected for charts 
the amount of radiation required for de- were chosen from various sheath needles 
livenng various threshold doses to specified holdmg platinum cells that might be used 
volumes Such procedures are sometimes in the treatment of gynecologic carcinoma 
complex, and for cervical cancer the de- Data were taken from publications by 
gree of accuracy is not great, because of Quimby (12) for calculating the depths that 
the large volume of the tumor-beanng re- various threshold doses are delivered b) 
gion, the difficulty of determining its di- specified sources for 1 me -destroyed per 
mensions, and the differences m strength milligram strength Since the distribution 
of source which must be used ( i c , tandem, of radiation is shown along a line perpen- 
needle, etc ) In many patients it is nec- dicular to the middle of each implant the 
essary to plan the treatment upon the curves about that point form a circle, and 
physical principles of interstitial radiation the isodose charts appear as circular disks 
and consider the effect of length, strength, For practical use it is convenient to make 
filter, distance, etc , upon the dose arriving them from discarded radiographic film as 
at vanous points from each source In shown m Figure 5 

such instances the approximate size and Due to the rapid falling off of intensity 
location of the region in question is inch- witlnn a few millimeters of each source, it 
cated upon a diagram, and the distribution is impractical to indicate on the disks more 
of radiation calculated for different ar- than one or two isodose curves The outer 


rangements of needles, tandems, special 
applicators, etc , in the attempt to deter- 
mine the method best suited to the treat- 
ment of that individual 

Those procedures are both tedious and 
complex As an aid m calculating tissue 
doses, isodose charts were prepared for 
interstitial sources which can be used for 
radium in the same manner as depth dose 
charts prepared by others have been used 
for x-rays However, instead of showing 
percentage depth doses the curves for ra- 
dium were drawn to indicate the distribu- 
tion of vanous threshold doses along a line 
perpendicular to the middle of the source 
In view of the fact that the isodose curves 
were drawn for threshold doses instead of 
relative amounts arnvmg at various depths, 
it was necessary that each char p 
pared for a specified number of milligram- 
hours’ radiation In order that the cun 
for different sources might be com P^ ed ’ 
the dose was standardized by employing 


edge of each disk has been used to indicate 
the distribution of one threshold dose, and 
by means of dividers an inner circle has 
been scratched on the film to show the dis- 
tribution of two threshold doses The 
distances to which the different doses are 


TABLE I NEEDLES 



Distances that one and tiro threshold doses are 
delivered along a line perpendicular to the middle of 
different needles with 0 6 mm Au filter The active 
length nnd radium content of each source is specified 
Calculations are made upon the basis of 1 me -de 
strojed per milligram strength 
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course, total rubber) is responsible for the to a new molecular configuration at 65 
fiber pattern upon stretching The latter, In the fully extended rubber chain the 
furthermore, has a characteristic long- molecular groups are in cis position, while 



Fig 6 {left) Pattern for natural silk — a protein called ‘ fibroin" synthesized b> the silk worm 
Cobwebs give an entirely similar pattern 

Fig 6 (right) Pattern for human hair or keratin When hair is stretched this pattern changes 
completely into a new molecular configuration, which accounts for man} or the peculiar proper- 
ties of hair and wool 


spacing of 54 A U (or a multiple) which is 
completely lacking in sol rubber Sol rub- 
ber, upon vulcanization, can be made to 
produce a fiber pattern as a further con- 
firmation of the concept that sulphur forms 
stiffening cross-lmkages between long back- 
bone molecules 

When rubber is kept cold for a long time 
it becomes opaque and the “amorphous” 
halo pattern gives nay to a sharp line pat- 
tern characteristic of a pow der An anal- 
)sis in the writer's laboratory pro\es that 
these true cnstals possess essentially the 
structure already derived from the fiber 
pattern produced on stretching Identical 
with these patterns are those for pure sol 
and tic! crystals produced at the National 
Bureau of Standards 

Gutta-percha, balata, and chicle ha\c 
also the general formula (C„Hs) n but differ 
width from rubber They are crystalline 
at ordinan temperatures without stretch- 
ing, and undergo a polvmorplnc transition 


in gutta-percha these are m traits position 





Tig 7 Pattern of tlic feather of a bird Also 

keratin but dccidedh more crystalline and differ- 
enth oriented 


178 


RADIOLOGY 


ample, gold or platinum sheath needles 
holding one or more cells containing 1 0 
or 3 3 milligrams radium each) is probably 
of importance in reducmg the risk of severe 
tissue reactions However, the most im- 
portant factor in the prevention of un- 
toward sequelae following the use of inter- 
stitial radiation, or any other method of 
applying radium is the careful planning of 
the treatment for each patient 
To avoid accidents and reduce the num- 
ber of failures of treatment it should be 
emphasized that it is essential to decide 
first upon a predetermined dose considered 
adequate for the lesion m question, and 
then to apply that amount by a method 
which will deliver a distribution of radiation 
suited best to the volume to be radiated 
It should be noted here that estimations of 
tissue dose can be only approximate, and 
by no means can radium be applied with 
precision in every case However, some 
method for arriving at a predetermined 
plan of radiation is essential for individual- 
izing the treatment of each patient in the 
attempt to improve the results now ob- 
tained 

SUMMARY AND CONCLUSIONS 

No single plan of radiation is suitable for 
all patients with cervical cancer If the 
percentage of cures is to be increased ma- 
terially, it is essential to individualize both 
the roentgen and radium treatment of each 
patient, rather than to apply a single 
method to all individuals 

Two important factors should be con- 
sidered in planning the treatment of every 
patient one, the minimum tissue dose 
necessary to control the lesion m question, 
and, two, the distribution of radiation 
throughout the tumor-bearing region An 
intra-utenne tandem alone is inadequate 
for most patients with cervical cancer, due 
to the large dose falling upon the primary 
lesion and the relatively small amount ar- 
riving in the parametnal regions The 
parametnal dose can be increased without 
administering excessive amounts from any 
particular source of radium if a greater 


number of sources are distributed through 
out the tumor-beanng region 

Four patients in whom needles were 
employed in the treatment of pnmar) or 
recurrent carcinoma of the cervix have been 
discussed The location of the different 
sources used in each patient has been illus 
trated by means of radiographs made dur 
mg the time radium was in place A pre- 
determined plan of radiation was worked 
out for each individual The attempt was 
made to administer a tissue dose considered 
adequate for the lesion in question, and 
to deliver a distribution of radiation suited 
best to the volume of tissue to be treated 
There have been prepared for radium, 
isodose charts that can be used in the same 
manner as depth dose charts prepared by 
others have been used for x-rays The 
method of preparing the charts has been 
described m detail The isodose curves 
harm proven to be useful aids in teaching 
the principles of interstitial radiation 
They present a fairly rapid method for 
determining amounts of radiation required 
for delivering a predetermined tissue dose 
considered adequate for a given lesion 
Furthermore, use of the charts necessitates 
a careful planning of radiation that insures 
individualization of treatment 


The author wishes to acknowledge his 
indebtedness to Edith H Quimby, of the 
Department of Biophysics, Memorial Hos 
pital, New York City, for her invaluable 
assistance and many helpful suggestions 
made during the preparation of this work 
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lyzed and reformed m a configuration 
which will prevent return to the folded a- 
state The a-form has the main-chains 
folded so that the grids are buckled Now 
wool and hair can be treated by steam or 
alkali m the extended state so that upon 
release they exhibit supercontractton to a 
length shorter than normal Thus the en- 
folding is still further elaborated to about 
one-third the length of d-keratm and must 
be due to fundamental changes m the 
cross-linkages of the grid as demonstrated 
actually on the \-ray patterns 

Feather keratin produces a remarkably 
rich pattern which is based fundamentally 
on the simple «-and (3-keratm structures 
and pattern, but greatly elaborated and 
actually approaching some of the crystal- 
lized proteins (Fig 7) 

Muscle — All of the above observations 
on diffraction patterns, structure, behavior 
on stretching and supercontraction in kera- 
tin have now been duplicated by Astbury 
for the protein m muscle, namely, myosm 
The photograph of washed and dried 
muscle, and indeed of living muscle, if the 
presence of water is taken into account, is 
remarkably like that of a-keratm, that of 
stretched myosin is also hke that of 0- 
keratin Hence, myosin possesses folded 
chains in the condition at rest, which are 
further folded upon supercontraction 
Since keratin possesses a much higher sul- 
fur content from its cjstme constituent, 
the side linkages between neighboring 
chains may be through the — S — S — groups, 
so that a hair may be considered as a “vul- 
canized" muscle fiber with reduced elastic 
sensitivity and increased resistance to 
chemical attack 

Collagen — The principal constituent of 
\crtebratc tendons and tissues is the pro- 
tein collagen, v. Inch, upon hydrolysis, 
Yields gelatin Surgical catgut ligatures 
are collagen fibrils from the intestinal walls 
of sheep An extended x-ra} stud} of cat- 
gut in the untcr's laboratory has led to 
greatl} impro\ed processing of the liga- 
tures m the sense of unifonmt} and 
enhanced tensile strength This uas 
aclneicd largely through impro\cd pre- 


ferred orientation of protein crystallites 
under combmed swelling and tension 5 
Collagen and gelatm, being made up of 
fifteen or more ammo acids of widely dif- 
ferent functional groups and molecular 
weights have previously not given patterns 
with sufficient orientation and number of 
interferences to lend themselves readily to 
analysis Long-chain molecules are rather 
easily oriented by tension but lack suffi- 
cient organization of ammo acid residues 
to produce a well-defined lattice The 
existence of a halo, which shows indication 
of partial orientation, superimposed upon a 
faintly sharp interference pattern indicates 
a “pseudo-crystalline" structure On the 
pattern appears inner equatorial arcs for a 
spacing of from 10 4 to 17 0 A U , depend- 
ing on the amount of water held by the pro- 
tein and measuring the distance betueen 
mam chains, or the length of cross-link- 
ages , a spacing of 4 5-6 1 A U correspond- 
ing to the thickness of the grid , and a fiber 
axis identity period of 9 75 A U , or three 
tunes an ammo-acid residue length of 3 25 
A U Another spacing of 2 84 A U , 
thought by Astbury to be a contracted 
residue length, is due to planes which are 
not perpendicular to the fiber axis Both 
collagen and stretched gelatin ribbons 
give essentially this same type of ordinary 
pattern 

Clark, Parker, Schaad, and Warren 6 
first reported the existence of a spacing 
along the fiber axis m collagen of 432 A U 
(the longest ever directly measured) which 
is completely missing in gelatin This 
gives a remarkable clue to the organiza- 
tion of collagen in contrast with gelatm 
This spacing indicates a regularly repeat- 
ing residue along the chains or an over-all 
length of the molecules themselves In 
addition, a lateral equatorial spacing of 4S 
AU is noted for intestinal nail but not 
for tendon collagen The orthorhombic 
unit cell of the addition compound amino- 


r T Tt "ni X i™ 5 T n hC T- Slud ' ° f thc Cat Em Ligature, 
f . L n , C ‘ ar . k andP _r 7 «cglcr. Surgery, Gynecology 
and Obstetrics, 58, u&, Surgical Ligatures Clark 
liege and 7tcglcr Ind Eng Cbem 26, -1-10 
4 Jour Am Clicm Soc , 1935 $7, 15()0 



ANALYSIS BY X-RAYS OF ULTIMATE STRUCTURES 
OF LIVING MATERIALS 1 
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S INCE the discovery in 1912 by von 
Laue and associates that crystals are 
three-dimensional diffraction gratings 
for x-rays, by virtue of the regular ar- 
rangement of the atoms and molecules 



Fie 1 Laue pattern for single crystal of rock 

^*$£*£3 g a t ^ 

narrow pencil ray _ single crystal and the 
pattern t registered 'on the photographic film at a 
fixed distance from the specimen 


upon lattice planes having 5P*™gs com- 
mensurate with x-ray wave lengths, a 
tmeat chemical science of ultimate arclu- 
Sctural structures of mstenuls 
an emment and well reco!™“ d 
Sir William H Bragg and his son, Pro 


sor W L Bragg, began building upon the 
von Laue discovery and to this day retain 
their great leadership m the field Thev 
demonstrated at once that a simple rela 
tionship governed the diffraction phenome 
non and connected x-ray wave length, crys 
tal interplanar spacing, and the angle of 
incidence, namely, the Bragg law 

n X = 2d sin 6 

where n is an mteger (the order of reflec 
tion), the x-ray wave length, d the spacing 
of a set of parallel planes in a crystalline 
substance, and 6 the angle of incidence, or 
2d the angle of diffraction, of a penal of 
rays 

In a comparatively short space of time 
hundreds of chemical compounds, inor- 
ganic and organic, metals, alloys, colloids, 
and materials of every imaginable variety 
have been subjected to x-ray diffraction 
analysis, with the result that indispensable 
information has been obtained upon what 
may be termed Nature’s building plan, 
which is interpreted directly from the di - 
fraction pattern It is essential for such 
an interpretation, of course, that the mate- 
rial under investigation should have a spa- 
cial regular arrangement such as is readily in- 
ferred from a crystal of rock salt (Fig 1) but 
scarcely from a cotton fiber or living nerve 
And yet liquids and glasses, which are to be 
classed as amorphous m the usual sense, 
actually yield valuable data from the two 
or three broad halos which they produce as 
a pattern 

A reasonable and intriguing extension of 
the diffraction technic is, of course, to the 
great range of complex, highly polymer- 
ized materials which are formed in living 
processes If it is found that these mate- 
rials are suffiaently well organized in the 
sense of ordered arrangement of giant 


^Presented before the Fifth International Congress mo]eculeS) s0 that characteristic dlffrac- 
of Radiologj m Chicago Sept 13 1< ' jgQ 
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cylinder give spacings similar to those of 
collagen of the connective tissue 

Artificial fibers spun from the nucleo- 
protems of lobster nerves, though positive- 
ly birefnngent, indicate no orientation m 
their diffraction patterns A ring of 9 1- 
11 5 A represents the proteins Even 
though these fibers were spun from fat- 
extracted protein, rings at 48, 23, and 4 8 
A represent the lipoid components 

Alcohol-dried lobster nerves show equa- 
torial sickles at approximately the same 
spacing as that given by the nudeo-protein 
of the axis cylmder This fact was origi- 
nally interpreted as showing that the axis 
cylinder contains oriented protein micelles 
This conclusion must be qualified in view 
of the demonstrated presence in these 
nerves of collagenous material which might 
be responsible for at least a part of the ori- 
entation 

Although lipoids are present in very ap- 
preciable quantities in lobster nerve, they 
give rise to no pattern in fresh nerve 
However, if the nerve be treated with glyc- 
erine, which changes the birefringence from 
positive to negative, patterns may be ob- 
tained which demonstrate that the lipoids 
have become oriented Preliminary ex- 
periments indicate that cholesterol and 
perhaps also the phosphatides are involved 
in the effect 

The nerve of the squid represents the 
nearest approach to a pure giant axon yet 
found This material, though displaying 
weak birefringence, presents an essentially 
amorphous pattern It is estimated that 
onl} about S per cent of the long-cham pro- 
tein molecules m the axis cylinder are ac- 
tually m any preferred orientation 

Globular Crystalline Prolans — The ob- 
vious limit of the idea of folding and 
twisting protein chains is to be found m the 
so called globular proteins such as egg al- 
bumin, hemoglobin, edestin, etc These 
substances may actually be crj stallizcd m 
a sense far different from the fibers just 
discussed It would appear that the) arc 
built in a \er) delicateh balanced fashion 
of somewhat spherical units which hate 
been shown so bnlhanth in the work of 


Svedberg with the ultra-centnfuge, to have 
molecular weights of 35,000 or a multiple 
X-ray work by Bernal and Crowfoot 5 on 
pepsin and insulin crystals have definitely 
confirmed this contention Clark and 
Shenk 9 have made an extensive study of 
crystallized and denatured egg albumin 
In the usual case the patterns for these pro- 
teins consist essentially of two halos corre- 
sponding to the two principal distances be- 
tween main chains, 10 and 4 5 A U By 
boiling and other methods of denaturation, 
the pattern resembles even more strongly 
that of powdered or disoriented /3-keratm, 
showing that a highly specific and deli- 
cately balanced configuration in the origi- 
nal globular protein is broken down By 
stret chin g, Astbury has succeeded m ori- 
enting denatured albumins and globulins 
so that fiber patterns are produced Thus 
denaturation actually liberates polypep- 
tide chains from crystalline proteins and 
permits their conversion into visible fibers 
which, on stretching, are found to be struc- 
turally analogous to stretched wool and 
unstretched silk 

Clark and Shenk 10 have shown that de- 
natured hemoglobins give diffraction pat- 
terns very similar to those of egg albumin 
X-ray studies are made of rat and horse 
oxyhemoglobm and horse and pig carbon 
monoxide hemoglobin The two horse 
hemoglobins with a maximum spacing of 
4S 2 A U seem to be the same, but the 
patterns for blood from different animals 
are not alike The color constituent of 
hemoglobin, hemm, chlorohemin, potas- 
sium oxyhemm, and other derivatives are 
all identical from all sources 

Of greatest recent interest has been the 
x-ray analysis of crystallized tobacco mo- 
saic virus protein, isolated first by Dr W 
M Stanley, of the Rockefeller Institute for 
Medical Research The significance hes in 
the attempt to explain how- this material, 
placed in the proper environment, is able 
to produce more of itself, and whether, or 
how closely, a cr) stallme protein comes to 

' Nature 1934. 133 , 7fr4 1935 135 , 591 

’ Radtologi , 1937 28, 5S 

'* Radiouxw, 1937, 2S, 144 
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a = 8 35 A U 
b = 10 3 (fiber axis) 
c —7 95 

8 =78° (monoclimc system) 

4 C 6 Hi 0 O 6 groups per unit cell 

By an analysis of intensities the parame- 
ters of carbon and oxygen atoms were de- 
termined and more recently corrected to 
give the most accurate picture of the cello- 
biose unit and the disposition along the 
edges and m the center of the unit cell 
More recently, however, Sauter, by greatly 
improved technic, was able to register 
more than forty interferences which have 
not hitherto been observed on patterns, 
with the result that an entirely different 
interpretation is made, as follows 

a = lOSAU 
b = 10 4 
c = 11 S 


has dismissed entirely a micellar or crystal- 
lite structure in favor of true long macro- 
molecules ten times as long as the supposed 
micellar length of Meyer and Mark The 
structure then consists of crystalline por- 
tions, amorphous interstices, and ultra 
crystalline-fibrillar lattice splitting, to ac 
count for the highly complex physical and 
chemical behavior of cellulose In 1934 the 
writer proposed that the ellipsoidal par 
tides of cellulose, which appear when a 
pectin-like cementing material is chemi 
cally dissolved, with a constant length of 
1 5 /j and cross-section of 1 2 /i, actually 
represented a bundle of chain molecules 
with a maximum length of 1 b/i Such a 
chain would have a molecular weight of 
nearly a half-million m agreement with 
measurements by the ultra-centrifuge and 
by Staudmger’s viscosity method 

Mercerized cellulose, prepared by treat- 
ment of native cellulose with alkali solu 


8 = S5° 

S C fi Hi 0 O 6 groups per unit cell 

This is in remarkable agreement with the 
original structure proposed by Sponsler 
and Dore, namely, 

a = 10 7 A U 
b = 10 3 
c = 12 2 

fj =90° (orthorhombic) 


An entirely different configuration of the 
chain is proposed so that the two glucose 
rings for cellobiose are not in the same 


plane 

Meyer and Mark presented the picture 
of rod-like cellulose micelles or crystal- 
lites about 300 A TJ long and 50 A U in 
cross-section, from a measurement of 
the breadths of diffraction interferences 
Clark and Parker, by refined technic 
studied the diffraction effects at very small 
angles, corresponding to very large spac- 
ings There is a continuous senes instead 
of sharp spots, running up to several hun- 
dred AU, laterally between cellulose 
chains or particles, suggesting considerable 
variability in these dimensions Sauter 


tions followed by removal of all the alkali, 
is a polymorphic form of cellulose in which 
the chains are disposed differently with re- 
spect to the principal crystallographic di 
rections in the unit cell and to each other 
The monoclimc angle is considerably more 
acute (62°) This structure is consistent 
with observed characteristic properties 
such as ease of dyeing, greater absorbent 
properties, etc Cellulose III is prepared 
by swelling native or mercerized cellulose 
in liquid ammonia, thus forming a com- 
plex ammonia-cellulose, followed by re- 
moval of the ammonia Here the mono- 
cbmc angle is 5S° and the mterplanar spac- 
mgs differ from those of the other two 
varieties 

Cellulose is characterized by a very 
long list of so-called topochemical reactions 
— the conversion of one crystal form into 
another m a fiber without destroying or in 
deed even seriously affecting the fiber m 
over-all structure or strength Nitration, 
acetylation, reactions with alkalies, amines, 
etc , are all representativ e of important 
products which have been studied and 
identified by the \-ray method 
The various native cellulose fibers and 
sheets are distinguished by widely varying 
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I I THANK the organizing Committee of 
the Congress, and especially our Sec- 
' tion Chairman, Dr Desjardins, for the 
honor of having been selected as honorary 
chairman of this session 

The radiologists of Europe have the privi- 
lege of meeting this year m a country 
which offers them perspectives which are 
very original and full of instruction 
Thanks to our congresses, we come to 
know not only the ways and methods of 
work of each ethmc group, but also the men 
and the spirit which ammates them We 
congratulate ourselves on being in the midst 
of our American colleagues and on being 
able to approach the radiologic 61ite of the 
New World 

These congresses also enable us to ob- 
tain our bearings in certain controversial 
questions This is why it seemed worth 
while to open this session by seeking what 
new developments the methods of irradia- 
tion have brought us during the past ten 
years, that is, since the appearance of total 
teleroentgentherapy 

In order to keep within the time limit, 
I have chosen chronic leukemia, essential 
erj thremia, and malignant granuloma- 
tosis I do not pretend to bring you de- 
cisive ideas I intend merely to express 
an opinion concerning a complex problem 
is Inch ss e are not } et in position to solve 

Before 1D27, except for experiments on 
animals and for an earlx , technical rather 
than clinical attempt by Dcssauer, the 
classic method of applying radiotherapx 
consisted in local, segmental irradiation of 
the human bodv, whether one was dealing 
with circumscribed lesions or with a gen- 
eralized affection 

1 I*rcscmcdl>cforc Uil 1 lfih IntcroUional CotiRressof 
RndioloRj, in Chicago Sept 11-17 1017 


Even during the early days of radiother- 
apy, leukemia and granulomatosis (Hodg- 
kin’s) were classed among the very radio- 
sensitive conditions, the new method, 
which constituted a great progress, gradu- 
ally imposed itself , it became the dominant 
treatment of these frightful diseases, wnth- 
out, howe\ r er, being able to claim rank as a 
curative agent 

Might we find, thanks to improvements 
in technic and to more powerful apparatus, 
a more rational method which, m condi- 
tions so widely disseminated through the 
body, might serve to impro\ r e the results 
of this palliative agent ? The idea of ir- 
radiating the entire body in a single field 
was tempting Werner Teschendorf, as 
well as Dale, deserves the credit of having 
opened new horizons by different paths 

The method and the results of segmen- 
tal radiotherapy are familiar to us all, I 
need not recall them to you 

What objections have been raised 
against the classic method 5 Against it has 
been held the inability of prolonging hfe 
in these diseases It yields remissions of 
excellent quality, but death supervenes m 
the same time, whether the patient has heen 
irradiated or not At least, this is true in 
the leukemias, as has been shown by Minot 
(1924) and Hoffman and Craxer (1931) 
As for malignant granulomatosis (Hodg- 
kin’s disease), the case is different The 
idea adxanced in 1924 by Klewitz and 
Lullies, and bx manx other authors, is no 
longer warranted if the method of irradia- 
tion is correct the majority of cases pre 
sent more definite and longer remissions 
and life is incontestably prolonged I 
haxe submitted proof of this at the General 
Session , I shall not repeat it now 
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Fig 4 Patterns for unstrctched rubber and the same rubber stretched 600 per cent. The former pattern 
is characteristic of a liquid or glass with a single broad halo When rubber is stretched long tangled mole 
cules are apparently pulled into parallel alignment and crystallization and fibering are the result. From 
such a pattern a great contribution has been made to the knowledge of the structure of rubber Rubber 
may be separated into two fractions, ether-insoluble or gel rubber, and ether-soluble or sol rubber Only 
the total or gel rubber produces a pattern of this kmd upon stretching, while sol rubber does not, even at 
1 000 per cent elongation Also gel rubber produces a long spacing close to the center of 64 AngstrSm units, 
which 13 completely missing in sol rubber 


tinuous senes of long equatonal spacings 
like cellulose, chitosan produces resolved 
maxima in several orders corresponding to 
a definite lateral spacing between molecu- 
lar chains or crystallites of 75 A U This 
spacing increases markedly upon swelling 
m dilute alkali 

III Rubber — As an example of coagu- 
lated latex produced by numerous plants, 
we may select rubber ( Hevec bra-silt ensts) 
X-rays have made a notable contribution 
to the knowledge of this remarkable sub- 
stance Ordinary unstretched rubber pro- 
duces a pattern charactenzed by two or 
three broad halos exactly as a liquid or 
glass Instantly upon stretching, how- 
ever, a rich crystal fiber pattern is ob- 
tained which has led to an evaluation of the 
structure of these polymerized CTT chains 

(Fig 4) The fibenng appears only beyond 

a critical elongation which depends upon the 
state of the specimen, vulcanization, tem- 
perature, sohent, or fractionation ibe 


approved data 3 for the monoclimc unit cell 
are as follows 

a = 8 54 A U 
b = 8 20 
c = 12 15 
f} = S3°2 O' 

Space group C5 hl four principal valence 
chains for cell 

8 C 6 H s 

The long chains have a two-fold screw axis 
of symmetry The actual crystallite is a 
molecular racemate of right- and left- 
handed spiral molecules 

Comprehensive work has been done on 
the ether-soluble (sol) and ether-insoluble 
(gel) phases of rubber in the writer's labo- 
ratory Sol rubber will not produce a 
fiber pattern even upon stretching above 
1,000 per cent, while gel rubber (and, of 

1 Lotmar and Meyer Monatshcfte fur Chcmie 
1036 69, 115 Clark Wolthuis and Smith National 
Bureau of Standards Jour of Research 1937 19,1039 
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decrease m the leukocytes, erythrocytes, 
and hemoglobin m one case (as much as 
600 leukocytes per cubic millimeter, a mil- 
lion erythrocytes and 20 per cent m the 
hemoglobin) * Cottenot and Sluys write 
“Everything takes place as if the massive 
destruction of lymphocytes m the tissues 
and m the blood hberated to\ms capable 
of destroying erythrocytes ” 

ERYTHREMIA 

Erythremia (synonyms — Vaquez’ dis- 
ease, essential polyerythrocythemia, poly- 
cythemia rubra) deserves special considera- 
tion When irradiation of the spleen had 
been shown to exert only a mediocre influ- 
ence, my colleague, Ludm, of Basel, was 
the first to demonstrate the necessity of 
irradiating the bone marrow This mode 
of irradiation by innumerable small fields 
yielded brilliant successes, but it had the 
disadvantage of being tedious and costly, 
and was not always successful As early 
as 192S, Sgalitzer applied total teleroent- 
gentherapy to this disease In 1937 he re- 
ported that of 44 irradiated cases, 42 had 
responded favorably to teleroentgenther- 
apy, many of them having proved refrac- 
tory to segmental irradiation of the bone 
marrow The results are frankly encour- 
aging As in leukemia, there is no cure, 
but recurrence appears to be the more de- 
layed as the first senes of irradiations has 
been more thorough The number of ery- 
throcytes should be reduced progressively 
to 4,000,000, without the leukocytes ever 
falling below 3,000 This depends on the 
dose at each session and on the rhythm of 
irradiation Several authors have con- 
finned these results 

At the present time, Sgalitzer concludes 
that, if total teleroentgentherapy as com- 
pared with segmental irradiation consti- 
tutes a remarkable progress m the treat- 
ment of leukemia, the results which it 
> iclds m ervthremia are e\ en supenor 

Quite different are the results of this 
method in malignant granuloma (Hodgkin’s 
disease) In this condition panteleroent- 
gentlicrapa produces such strong general 
reactions that the protagonist of the 


method, Teschendorf himself, has given it 
up He prefers roentgentherapy of the en- 
tire trunk through large and separate fields 
(Sluys), combined with local irradiation 
of the tumors Personally, I am opposed 
to panteleroentgentherapy for granulo- 
matosis, for the reasons given in my re- 
port (2) Belot and Sgalitzer, who have 
tried it, have abandoned it Belot (1935) 
expressed strong doubt that the small doses 
absorbed at the level of the granulomatous 
foci are sufficient to destroy the affected 
tissues experience has taught him that, 
in order to obtain a result, the sessions 
must be repeated and the total dose, m the 
majority of cases, must be large enough to 
jeopardize the general condition of the pa- 
tient and the blood formula While ir- 
radiating large mediastinal tumors, Pon- 
thus and Piante observed an improvement 
in general condition, but the local effect 
was mediocre, however, on subjecting the 
mediastinum to classic segmental roent- 
gen therapy, they saw the tumors melt 
On the contrary, Marchal, Mallet, Cot- 
tenot, and Lemoine, who irradiated cases 
of leukemia and of Hodgkin’s disease, 
declared m 1934 that their former opti- 
mism in respect of the leukemias had moder- 
ated, while in granulomatosis their results 
were distinctly supenor to those of the pre- 
vious year They have treated IS cases 
dunng different phases of the disease, and 
they report that half of the cases are m a 
state of apparent cure, but only five of 
these nine cases were treated with total 
teleroentgentherapy alone, all the others 
had also received local roentgen therapy, 
this, however, falls within the conception 
of the authors In view of the small num- 
ber of cases, the short penod of observa- 
tion, the contradictory results of other 
authors, I can only record the facts and 
wait until the partisans of the method are 
m position to report results comparable 
with those of segmental roentgen therapj 
which, m granulomatosis, has proved its 
worth 

I hai e alluded to another method of ir- 
radiating the entire body, that of Sluvs 
This consists m irradiating m succession 
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Mack 4 has proposed the most comprehen- 
sive theory 7 of these differences and of the 
mechanism of elastic stretching, called a 
hydrogen evaporation-condensation mecha- 
nism Of all synthetic rubber specimens, 
only chloroprene has yielded a fiber diffrac- 
tion pattern upon stretching similar, but 
not identical with, that of rubber 
IV Proteins — Since the beginning of 
this century and as a result of the work of 
Emil Fischer and others, proteins have 
been considered to be long chains formed 
from repeat condensations of n-ammo acid 
(NH; — CH — COOH) to a configuration of 

R 

the type 


Keratin ( Mammalian Hair) — To Ast- 
bury is due the present extensive knowl 
edge of keratin, or the protein of hair, 
wool, horn, etc When stretched, these 
produce patterns of /9-keratin similar to 
silk fibroin, but m the normal unstretched 
state, a completely different pattern for a- 
keratm indicates some regularly folded 
condition of the backbone of the molecule 
from which it may be pulled out straight 
in the presence of moisture and to which it 
returns upon release of tension (Fig 6) 
Thus the molecular configurations of the 
normal and stretched hair may be repre 
sented as follows (see figure below) 


R 


// 


R 


//// 


— NH— CH— CO— NH— CH— CO— NH— CH— CO-NH— CH— CO- 


R' 


R'" 


Thus a more or less common backbone is 
characteristic of all fibrous protem mole- 
cules and differences arise from the nature 
of the side-chains or R groups 

Silk Fibroin — Silk fibroin, a natural 
crystal fiber, is distinguished by stability 
and simplicity since it yields, on hydroly- 
sis, principally glycine and alanine Thus 
its R groups are only hydrogen and CH 3 
The x-ray pattern is fully consistent with 
the above concept of a fully extended poly- 
peptide cham (Fig 5) The unit monochmc 
cell has the dimensions 


a = 9 68 

b as 7 00 (2 ammo-acid residues 

of 3 5 A U ) 
c = 8 SO 
0 = 73°51' 


Stretching has no effect on the pattern, 
hence, the crystallites being already 
stretched to the fullest extent, merely slide 
over one another 

* MacL Jour Am Chem Soc , 1934 56,2257 
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The p-keratm then forms a grid, built up 
by interactions and combinations between 
the R groups of neighboring mam chains 
The crystal particle consists of a senes of 
parallel gnds The dimensions roughly 
are 

Ammo-acid residue along mam-chain 

35 AU 

Side-chain spacing 10 0 A U 

Spacing between gnds 4 5 A U 


This form may be set permanently n hen the 
hair is steamed in the stretched state, 
simply because cross-linkages are hydro - 
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acts in only one direction on the hemato- 
poietic system — therefore, without com- 
pensatory reactions of the blood-forming 
organs — while the latter are spared by seg- 
mental irradiation Owing to the risk of 
severe anemia, Aubertin (1936) justly ad- 
vised great prudence in the use of pantele- 
roentgentherapy 

The mode of action of total teleroent- 
gentherapy remains obscure , I shall avoid 
discussing it The problems which it 
raises exceed the scope of the conditions 
considered, it relates also to certain dis- 
eases of the skin, of the endocrine glands, 
as well as cancer In 1936 Desplats again 
stressed the hypothesis of an indirect, 
functional or humoral action, while Tesch- 
endorf wrote of the “Umst winning des 
Korpers ” 

SUMMARY 

The clinical results of panteleroentgen- 
therapy m leukemia, erythremia, and granu- 
lomatosis are contradictory and unequal 
from one condition to the other At the 
present time, the best results are obtained 
in leukemia (especially in the myeloid 
forms), and especially in erythremia 
Sa\e in this last condition, the relatively 
few things which are known do not warrant, 


m my opinion, the abandon of the classic 
method, but it would seem that total 
teleroentgentherapy and local, segmental, 
roentgen irradiation should complement 
and support each other It cannot be 
denied that total teleroentgentherapy has 
proved efficacious when segmental irradia- 
tion had exhausted its effect , I have dem- 
onstrated this myself m leukemia and in 
one case of erythremia 

If the usefulness and opportuneness of 
the method are still much debated, this is 
because of its real danger and its uncer- 
tainty It is essential to know the risks 
well and to give constant attention to the 
question of individual tolerance, because 
of its unforeseeable variations 

I should like to express a wish it is that 
the papers read m this section (of the Con- 
gress) may bring us new light, not only on 
the method, its indications and contra- 
indications, but also on the interesting bio- 
logic problems which it raises 
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acid residue 
sions 


NaOH = 11, has the dimen 


a = 5 32 A U 
b = 6 50 
c =1190 
2 residues per cell 
Density = 1 372 
Calculated molecular iveight 


This reaction is reversible since the origi- 
nal collagen pattern is regained after treat- 
ment of the alkali addition compound m a 
buffered solution at the iso-electnc point pH 
4 78 Addition compounds with entirely 
different structures and patterns are formed 
with KOH, LiOH, RbOH, and CsOH The 
spacing 432 A U decreases to 408 A U for 
chroimcized gut without further evidence 
of inter-action of the chromicizmg solution 
with collagen 

The peculiar behavior of the 48 A U in- 
terferences on treatment of the fibers with 
hot water, alkali solution, salts, and various 
organic solvents led to the discovery by 
Clark and Schaad of a wax-like substance 
whose molecules are radially oriented on 
collagen fibrils in these wall tissues and 
serve both as a lubricant and as a protec- 
tion against enzyme digestion of the colla- 
gen Analysis indicates an empirical for- 
mula of ChHisOj or a multiple and that the 
compound may be related to cholesterol 
derivatives rather than an ordinary ester 
It is evident that this substance, which is 
completely absent in tendon, is synthesized 
or adapted by the body for this very spe- 
cific purpose The power of the x-ray dif- 
fraction method in biological research is 
clearly indicated by this example 

Nerve —The diffraction patterns of fresh 
and dried meduhated and non-medullated 
nerves are described in a paper by Schmitt, 
Bear, and Clark 7 Meduhated nerves are 
represented by the sciatic, motor and sen- 
sory roots of the frog and cat and by the 

corpus callosum of the cat, non-medullated 

nerves by the claw and leg nerves of the 

lobster and crab _ 

The pattern of fresh meduhated nen 

" Radioloci 1035 25, 131 


ie IS 


probably due entirely to oriented fluid crys 
tals of the myelin sheath, for it can be re 
produced fairly completely m preparations 
made by rubbing up a benzene extract of 
spmal cord with water The fundamental 
aggregate of these fluid crystals appears to 
have dimensions of 4 7 X 9 4 X 171 A , the 
various lipoids being associated in a mixed 
crystal fashion The c spacing lies radial 
and perpendicular to the long direction of 
the axon This means that m thinly mye- 
linated fibers the myelin sheath is composed 
of but relatively few layers of these on 
ented lipoids associated end to end 
With the exception of the equatonal 
sickles at 11 5 A , the patterns of dned 
meduhated nerve can be reproduced bj 
dried extracted hpoids Rings with spac 
mgs characteristic of phosphatids and of 
cholesterol can be identified m the pattern 
of dned nerve Drying disonents certain 
of the components of the myelin, leaving 
others fairly well onented 

Heating frog sciatics causes a disonenta- 
tion of the lipoids which appears to occur at 
or about the same temperature at which the 
action potential is extinguished Higher 
temperatures, which cause maximal short- 
ening, have little further effect on the v 
ray patterns 

Patterns of frog sciatics treated with cy- 
anide until the action potential was blocked 
departed little from the normal 

To study the structure of the axis cylin- 
der, lobster and crab leg and claw nerves 
were used These nerves have in the past 
been assumed to represent pure axis cylin- 
der, containing little or no connective tis- 
sue or hpoids This assumption has been 
shown to be incorrect by chemical analysis 
and by histologic investigation The lipoid 
content may be as high as from 25 to 30 per 
cent of that of the white matter of mam- 
malian brain Connective tissue is by no 
means negligible, there is mterfibnllary 
connective tissue as well as fibrous mate- 
rial closely adherent to each fiber There 
is also a sheath which appears to be com- 
parable to the Schwann sheath These 
facts greatly complicate the analysis of the 
axis cy hnder since the proteins of the axis 
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f ik l Case 1 (upper left) Tins film shows a spastic condition of the iliac colon with a number of di- 
verticula (earlv stage) The patient had used cathartic drugs habitually 

Case 1 I (upper right) Same patient as shown to the left Case 1 one month after course of mineral oil 
retention monas The film revealed the smoothing out of the colon and disappearance of the diverticula 

Case J ( Iirirr trjt ) Painful severe spasm of colon m habitual cathartic taker phenolphlhalem Cured 
h> stopping drug ami emplovmg a course of oil enemas One arrow points to a spastic area in the splenic 
flexure and the lowe-r one to a spasm in the pels ic colon 

Case i (letter right) Severe spasm m habitual vvate-r enema user Relieved bj emp!o> mg course of Oil 
enemas and a smooth dm 


190 


radiology 


the process of life Wyckoff and Corey, 11 
Bernal and associates, 12 and Clark and 
Parker have all studied this virus Bernal 
has found a maximum spacing of 152 A U 
for the dry gel, 210 for the wet gel (hexag- 
onal close-packed), and 300-470 for hquid 
preparations A second interference ap- 
pears at 75-80 A U , which has been found 
by the other workers also More than 
twenty interferences appear on some pat- 
terns Further progress will be awaited 
with greatest interest 
Reaction of Formaldehyde on Proteins — 
Clark and Shenk 13 have shown that pro- 
teins such as gelatin, egg albumin, and 
hemoglobin, after treatment with formal- 
dehyde, give diffraction patterns contain- 
ing two rings of amazingly great intensity, 
neither of which appears in the pattern of 
the original protein Casein zem, and 
fibered proteins, except silk fibroin, act 
similarly after a brief preliminary swelling 
m dilute alkali The two new spacmgs, 
39 AU and 2 6 A U , are due, respec- 
tively, to a slightly extended ammo-acid 
residue, and to a second order of an in- 
creased backbone spacing A very power- 
ful reaction, probably on amide nitrogens, 
has probably tied two adjacent chains to- 
gether This remarkable effect suggests a 
whole senes of reactions on proteins It is 
of significance since the formaldehyde 
treatment hardens plastic proteins, and is 
the basis of manufacturing processes 
Monomolecular Films of Proteins — Lang- 
muir, Schaeffer, and Wnnch 14 have de- 
veloped the method by which many pro- 
teins capable of existing in water as large 
sphencal molecules can be spread on water 
surfaces giving elastic solid monomolecular 
films having great two-dimensional com- 
pressibility Such mono films may be 
transferred from a water surface onto solid 
surfaces, whereby counting the total num- 
ber of layers may be determined and the 
thickness measured by optical or x-ray 

11 Jour Biol Chem 1936 116, 51 

12 Nature 1936 138, 1051^ 
n Radiology 1937, 28, 357 
14 Science 1937 85, 76 


methods This work has demonstrated 
that if films are transferred to a solid back 
mg by pushing mto the water and then 
pulling out the plate, one surface of the pro- 
tein film is predominantly hydrophilic A 
careful study of all the properties of these 
films has led these workers to the new that 
the protein mono layer is a two-dimensional 
network held together by strong elastic 
springs and is not in accord with a struc 
ture consisting of polypeptide chains X 
ray studies have just been undertahen in 
the writer’s laboratory upon multiple films 
When a thickness exceeding ten layers is 
used there is quite unexpectedly distinct 
evidence with egg albumin from sharp 
interferences m several orders of a spacing 
of 73 3 A U , but the characteristic 10 A U 
spacing which represents the length of the 
side spacmgs, and one of about 4 5 A U for 
the backbone spacing or the thickness 
of grids are not detected Added inter 
est in the whole problem, which still re- 
quires much experimental work, is based 
upon the theory proposed by Dr D M 
Wnnch of a further elaboration of the fold 
mg of protein chains mto a cyclol pattern 
This gives to a protein sheet a framework 
upon which may be superposed a large 
number of physiologically active com 
pounds, including the carcinogens, sterols, 
bile acids, sex hormones, and heart poisons 
The cyclol pattern depends upon the as- 
sumption, namely, that amino-acids can 
condense by means of single, double, or 
triple peptide finks When such a cyclol 
pattern is formed, all the side chains emerge 
from one surface whereas the other surface 
is free from side chains Hence, it is pos- 
sible for proteins with the most diverse 
chemical composition to share one com- 
mon surface pattern, namely, that on the 
surface free from side chains The exten- 
sion of this concept of the use of large mole 
cules of various types, including proteins, 
as templates is exceptionally promising as 
an interpretation of many biological mecha- 
nisms The theory is now being subjected 
to careful x-ray anal} sis 
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Ftg 3 Case 7 (left) The arrows point to the multiple spasms located in the iliac colon The appendix 
was retrocecal Operation revealed that it was bound down by adhesions No more attacks of colon spasm 
after appcndectom> . , 

Cose 8 (right) A pathologic appendix The arrows point to a spasm which simulates the filling defect pro 
duecd by carcinoma A second enema smoothed out the spasm proving that it was not of organic nature 
Cured b> appendectomj 


many years ago emphasized that the con- 
dition of the colon was not inflammatory in 
character, that the term colitis was a mis- 
nomer, and suggested that colica mucosa 
was the correct designation The syn- 
drome is notoriously difficult to treat, often 
exhausting our therapeutic resources The 
patient deserves a thorough general exami- 
nation, and all efforts must be made to 
convince her that she has no organic dis- 
ease (75 per cent arc females) Try to 
liar e her understand the true nature of the 
condition Of course, avoid all cathartics 
The diet should be carefully planned — 
htgh m caloric, high m \ itamm content, and 
free from roughage, with small, frequent 
doses of sedatixes combined with atropine 
Daily oil retention enema for sex eral w cchs’ 
time followed bx agar agar Abdominal 
muscle exercises, regular periods of rest 
and other general hxgiemc measures are 
indicated 

Proctitis, fissure am and other rectal le- 


sions may mduce spasm of the colon The 
therapeutic indications are obvious 

Diseases of the colon, such as carcinoma, 
benign lesions, polypi, ulcerative colitis, 
tuberculous, dysenteric, syphilitic, and 
other ulcerative lesions produce more or 
less spasm of the colon A pathologic ap- 
pendix is a frequent cause In the estab- 
lishment of the diagnosis of such lesions, 
the sigmoidoscope, feces analysis, and the 
clinical history are essential 
Extrinsic Factors Producing Spasm — 
Kidney stones and acute gall-bladder con- 
ditions are common causes of colon spasm 
Gastric and duodenal ulcer quite often are 
incriminated as etiologic factors Many 
cases of colon spasm occur in psycho- 
neurotic individuals and are erroneously 
diagnosed as "mucous colitis ’’ 

I haxe a large number of films illus- 
trating spasm induced by manx pathologic 
conditions In this article I present re- 
productions of films of patients who have 
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As for leukemia, Naegeli, of Zurich, con- 
tends that if arsenical medication is com- 
bined with radiotherapy, the result is to 
delay the appearance of an increasing re- 
sistance to irradiation, which paralyzes 
further action An investigation con- 
ducted m the services of Naegeli and 
Schrnz seems to support this assertion 
In order to keep m reserve an agent as 
valuable as radiotherapy, savs Naegeli, 
one should first employ an intensive treat- 
ment with an arsenical preparation, par- 
enterally as well as by mouth And once 
roentgen therapy has been started, one 
should avoid repeating it too frequently 
What should be the criterion ? Doubtless 
the condition of the blood, but the thera- 


peutic radiologist must not allow himself 
to be impressed too much by a mere in- 
crease m the number of leukocytes , if the 
patient feels well, if his general condition is 
good, if he has little or no anemia, if his 
blood does not contain too manv immature 
cells (especially myeloblasts) , the treat- 
ment should be postponed, even when the 
leukocytes reach 50,000 or 100,000 per 
cubic millimeter Delherm and Stuhl, as 
well as others of us, have made similar ob- 
servations It follows that it is easier to 


stop the treatment according to the be- 
havior of the blood than it is to know at 
what moment the treatment should be re- 
sumed Here, it would seem, we have a 
means of deferring the appearance of radio- 
resistance and, at the same time, of extend- 
ing the limits of efficacy of the classic treat- 
ment 

It was precisely the myeloses which had 
become refractory to treatment which im- 
pelled Teschendorf to try irradiation of the 
entire body at a long focal distance 

The structures which give birth to the 
blood corpuscles bone marrow lymphoid 
organs, reticulo-endothelial tissue— are 

widely scattered in the body Hence, the 
Idea that by simultaneous irradiation of 

all the P— foc^- 1 ^ er. 


of foci, by itself, does not explain the fail 
ures of segmental irradiation since, m the 
myeloses, irradiation of the spleen alone 
often yields a primary remission which is 
remarkable by its quality and by its dura 
tion The intimate mode of action es 
capes us 

On the other hand, it may be considered 
as established that once a leukemic pa 
tient has become resistant to the classic 
method of irradiation, he may still be 
capable of responding favorably to tele- 
roentgentherapy of the entire body 

I do not intend to coniine myself to the 
physical data and to the method of utiliz 
ing panteleroentgentherapy as expounded 
by W Teschendorf, by Dale, by Cottenot 
and Sluys, by Mallet, Marshall, Sgahtzer, 
Ducumg, Marques, and others, and studied 
from another angle by Palmien and by the 
late Heublem 

I shall examine the clinical results, then 
the disadvantages of panteleroentgen 
therapy m the conditions mentioned 

The results obtained by Teschendorf in 
myeloses which had become refractor}' t° 
treatment, led him to adopt panteleroen 
gentherapy as the method of choice in s 
variety of leukemia, His method of i r 
radiation is as follows (1) as a treatmen 
of attack, (2) as a continuing treatment 
to maintain the improvement obtained 
and to prevent recurrence He observe 
that, in contrast to the classic metho o 
treatment, panteleroentgentherapy nu,s 
be continued periodically (about ever}' two 
weeks), otherwise the disease is prone to 
recur Is life really prolonged ? Tlusjioes 
not emerge from his report (1) of 1937, a 
though some authors have claimed that t ic 
results are shown by a better quality and a 
longer duration of the remissions 

In lymphoid leukemia, Cottenot an 
Sluys have obtamed remarkable results, 
while Teschendorf and Sgahtzer are more 
reserved , the two latter prefer a combina- 
tion of segmental irradiation and total 
teleroentgen therapy' In such cases tlier 
all recommend the greatest prudence, be- 
cause \ ery small doses (15 r) repeated 
within too short a time caused a startling 
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Pig a Case 13 (upper left) This film was secured while the patient was suffering from an attach of gall 
stone colic Pill up failed to open up llie spasm m tins region \t operation the colon was found to be normal 
No further spasm afterward 

Case 14 (upper n^h!) Severe painful spasm m ease of ps> chosis Patient had obstinate constipation but 
responded well to a course of oil retention enemas 

Case l r i (lo-itr {eft) Severe persistent spasm of cecum m ease of ps)chosis Tuberculosis or carcinoma 
was suspc-ctci! Spasm disappeared after course of mineral oil retention enemas 

Case Mi ( ler rr npfil) The arrows point to multiple spasm in the lime and peine colon This region was 
tender to pressure and was the site of extreme pam The patient suffered from duodenal ulcer The spasm 
subsided under dtiteiic treatment and a course of oil retention enemas 
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large, overlapping fields (one field each face In myeloid leukemia the dose is re 
day), the body being divided into from peated only after an interval of from eight 
our to seven ventral fields, and as many to fifteen days, according to the numerical 
dorsal fields It does not present the dan- behavior of the leukocytes In erythre 
gers of panteleroentgentherapy, and makes mia Sgahtzer begins by “test irradiations” 
it possible to give, m malignant granuloma, for six consecutive days, alternately 
doses of 250 r every day or every other day, through the ventral and dorsal surfaces, 
or a total dose of 1,000 r per field Until with a maximal dose of 1/25 H E D , or 
now, it has been little used in the condi- less than 25 r (Teschendorf mentions a 
tions with which we are dealing I men- dose of from 5 to 7 r) , this tnal is followed 
tion it only as a matter of record by a blood count, not for the erythrocytes 

An interesting fact , when one is dealing which would not have had time to dimin 
with a condition characterized by slight ish, but to watch the leukocytes which 
or pronounced tumefaction of lymph nodes, vary so much m different patients accord 
panteleroentgentherapy alone usually does mg to their individual susceptibility to lr 
not suffice to make them disappear — not radiation This fact, to which Cottenot 
permanently , at any rate , while segmental and Sluys have drawn attention, led Sgalit- 
lrradiation, with its concentration of dos- zer, in erythremia, to extend the cy'de of 
age on a smaller volume of tissue and, there- irradiation over a period of four weeks (a 
fore, with its direct destruction of cells, total of from 12 to 22 sessions, with re- 


achieves this effect without any damage to peated blood count) when the leukocytes 
the general condition of the patient prove resistant while the cycle is extended 

It is easy to understand, therefore, why over a period of two or two and a half 


the advocates of panteleroentgentherapy 
or of total irradiation by segments should 
also favor local irradiation whenever total 
irradiation does not bring about the ex- 
pected local modifications the two methods 
do not exclude each other, rather, they 
complement each other 

In fact, nothing in panteleroentgenther- 
apy could be more dangerous than to in- 
crease the dose given at each session or to 
repeat the sessions too frequently, simply 
because a spleen or a mass of enlarged nodes 
does not diminish m volume This 
method requires exact dosage and extreme 
prudence in the rhythm of irradiation In 
truth, the minimal size of the doses is onlv 
apparent, because, while the dose per unit 
of surface is small, the total energy ab- 
sorbed is very great (this is what the Ger- 
man authors refer to as Raumdosis ) More- 
over, beside the question of dosage, there 
exists “an extremely complex senes of bio- 
logic factors which, together, constitute in- 
dividual tolerance” (Marchal and his co- 
workers) As the usual dose per session, 
Teschendorf mentions 6 to 15 r only, of 
which one-half is given to the ventral sur 
face and the other half to the dorsal sur- 


months when the leukocytes prove too 
sensitive to this mode of irradiation 

This makes the dangers of the method 
quite obvious Expenmental investiga 
tions had led us to suspect these dangers, 
and dunng the past few years these suspi- 
cions have been confirmed I shall con 
sider especially the hematologic accidents 
observed by 7 different authors Except 
the startling but rather inconstant de- 
creases m the number of leukocytes which 
have already been mentioned, analogous 
decreases of the erythrocytes, as well as 
thrombopenia with its grave complications 
may occasionally be observed after a cer- 
tain latent period A late and progres 
sive anemia may sometimes correct itself 
or may be repaired by' repeated transfu- 
sions The fact that in 1534 Marchal and 
his co-workers advised immediate inter- 
ruption of total irradiation w hen the eryth- 
rocytes fall to three millions, or when 
a sudden, sharp fall of the erythrocytes 
(for example, from 5,000,000 to 1,800,000 
m one week) impresses one with the risk 
un oh ed According to Marchal and Mal- 
let, the fall in the ervthrocytes is due to 
the fact that total teleroentgenthcrapi 
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INTRODU CTIOX 

I RESPITE the rapid recent advances 
J§ m our knowledge of the physiology 
and anatomy of the sexual cycle and 
despite the availability of pituitary-like 
and ovarian substances for the treatment 
of menstrual disorders, there has not been 
the expected improvement in results fol- 
lowing the employment of these substances 
m the treatment of menstrual disorders 
There remam and are likely to remain a 
number of patients who will require radical 
therapy by various destructive methods 
among which radium and x-ray will be of 
importance While m about fifteen hun- 
dred patients it has been relatively easy 
to produce a permanent menopause (9S 
per cent), an attempt to modify or inter- 
rupt menstruation without terminating it 
has been followed by varying results 
Those from the standpoint of loss of blood 
haie been generally satisfactory but there 
has been a wide range of dosage, consider- 
able variation in the duration of amen- 
orrhea following the same doses, and in 
some an undesired permanent menopause 
Obviously the logical therapy for any- 
disturbed function should aim at the res- 
toration of that function and e\ ery device 
available should be employed to that end 
Only if the loss of blood or menstrual dis- 
tress be great enough to cau§e definite 
incapacity should one direct his efforts m 
the opposite direction and destroy partly 
or eompleteh one of the three structures es- 
sential to menstruation, pituitary, o\anan 
follicles, or endometrium We ha\e had 
little experience with radiation of the pitui- 
tar\ gland or destruction of the endome- 
trium bi powerful caustics It has been 

1 1’rcs.mcd ln-forc thi 1 ifth International Congress 
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necessary' in a few cases to remove a nor- 
mal uterus Our present study' is based on 
the principle that radium and x-ray destroy' 
npe Graafian follicles and is directed to- 
ward the establishment of an effective yet 
substenlizing dose 

Radium has been given m the endo- 
metrial cavity in doses of from 25 milli- 
grams for 12 hours to 100 milligrams for 
24 hours with a filtration of 0 5 mm silver, 

0 5 mm platinum, or 1 0 mm platmum 
with 1 0 mm rubber secondary filter 
The filtration has made some difference in 
the dosage To produce a permanent 
menopause with reasonable certainty, a 
dose of 1.S00 milligram-hours has sufficed 
with 0 5 mm platmum With 1 0 mm 
platmum, how r ever, a dose of 1,800 milli- 
gram-hours was followed by' an increasing 
number of recurrences of bleeding, 2,000 
to 2,400 milligram-hours seems to be neces- 
sary' X-ray up to 1923 w r as given through 
six abdominal, two lateral, and one pos- 
terior portal 3 X 3 cm with 100 kv , 25 cm 
anode-skin distance, and from 3 to 5 mm 
of alummum filter This wall be desig- 
nated "old x-ray ” After 1923 it was ad- 
ministered through one anterior and one 
posterior field, 10 X 15 cm , with 180-200 
kv , 50 to SO cm anode-skin distance, 0 5 
mm Cu and 1 0 mm A1 filter Dosages 
with the “old \ ray'" are expressed in total 
milliampere- minutes In the average 
w oman of 40, three senes of nine exposures 
of 45 milhampere-minutes each almost al- 
ways caused amenorrhea Calculated m 
roentgens, the total skm dose corresponded 
to about S00 r, giving an approximate o\ ar- 
lan dose of 250 r With modern technic the 
doses are expressed m international roent- 
gens without back-scattenng Depth doses 
are not gnen Vanations m the location 
of the o\anes, where observed, have been 
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njjpHE clinical significance of spasm of the 
colon has not as yet been clearly es- 
tablished The spastic colon and its 
relationship to constipation is generally rec- 
ognized Errors in diagnosis are fre- 
quently made in spasm that involves a seg- 
ment of the colon 

The roentgenologist often experiences 
great difficulty m the interpretation of 
films that show localized spasm, because 
many such films simulate carcinoma, stric- 
ture, and other organic lesions His ef- 
forts to remove the spasm by the adminis- 
tration of drugs such as atropine, benze- 
drine, etc , are usually futile and disappoint- 
ing 

Our roentgenologist. Dr Jacob Leptich, 
has devised an effective and simple method 
for differentiating spasm from an organic 
lesion When a suspicious filling defect 
is discovered, the patient expels the enema 
and a second enema is given which now 
removes the spasm and results in a smooth 
film If persistent after the second enema, 
the lesion is diagnosed as bemg of organic 
nature The method also has been found 
to be effective in correcting spasm of the 
pylorus and duodenum After the barium 
meal has left the stomach a second “fill up” 
reveals a smooth outline instead of the rag- 
ged, irregular, spasmodic condition The 
irradiated bannm meal appears to be an 


mary essential uncomplicated spasm usuall) 
involves the descending iliac, and peine 
colon and occurs as a rule in patents of 
hypersthenic or sthenic habitus, rarely in 
one of the asthenic habitus It is usuall) 
associated with spasm of the anal sphincter 
musculature This condition is desenbed 
by Hurst as dyschezia The ampulla recti 
and the cecum are frequently dilated and 
hypotonic m character The patent is con- 
stipated, and purgatives and enemas cause 
cramp-like pains m the left abdomen and 
are ineffective The feces consist of small, 
marble-like masses The iliac colon is pal 
pable as a painful, persistent cord, not the 
intermittent spasm observed m the normal 
colon 

The principles of treatment are as fol 
lows 

1 Smooth, high calorie, high vitamin 
diet 

2 Administration of agar-agar or min- 
eral oil, and in severe cases the oil retention 
enema 

3 Intermittent dilatation of the anal 
sphincter, and in severe spasm of the recto- 
sigmoid region, treatment by local applica- 
tions of magnesium sulphate solution as I 
have elsewhere detailed 

Psychic spasm occurs in patients su See- 
ing from the psychoses It is usually mi 


efficient agent in temporarily eradicating 
g astro-intestinal spasm The employment 

of water enemas prior to the examination is 
bad practice inasmuch as they tend to in- 
duce spasm and distortion of the colon 
Fecal masses are surrounded by the barium 
mixture and do not interfere with the diag- 
nostic function of the enema , therefore, the 
preliminary “cleansing enema” is not only 
unnecessary but is likely to produce ab- 
normal conditions that cloud the diagnostic 
picture 

Spasm of the entire colon probably never 
occurs, at least I have not seen it Prt- 


tiated as an acute attack producing severe 
abdominal pain and obstinate constipation 
Treatment consists in large, frequent, min- 
eral oil retention enemas and the adminis- 
tration of sedatne drugs combined with 
atropine 

Psycho-neurotic spasm is encountered in 
individuals of unstable nervous system 
It occurs in attacks of left-sided abdominal 
pain accompanied by the expulsion of 
large strings of mucus The tough, clear 
masses sometimes form a cast of the lumen 
of the gut, this condition usually bemg 
termed mucous colitis Ewald and Boas 
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and irregular for another two years (17 
years) 

Case 4 RS,age25 Para one One 
year menorrhagia Chrome pelvic in- 
flammatory disease Radium, 700 mgm - 
hr No reaction Periods infrequent but 
prolonged Pam unrelieved Hysterec- 
tomy for pam two years after original 
treatment 

Case 5 G R , age 16 Para 0 Me- 
trorrhagia two years “Old x-ray,” 760 
ma -mm Periods remained irregular, 
slightly profuse Radium, 600 mgm -hr , 
six months after original vray Periods 
regular, with occasional skipping, for two 
years Bleeding recurred Dilatation and 
curettage Periods regular, somewhat pro- 
fuse for four years (six years) 

Case 6 A J , age 19 Para 0 Two 
years menorrhagia, metrorrhagia “Old 
\-ray," S50 ma-mm Bleeding stopped 
immediately returned after nine months, 
regular for three months No further ob- 
servation 

Case 7 H S , age 19 Para 0 Four 
years metrorrhagia “Old vray,” 300 
ma -mm Continued profuse Three 
months later, 450 ma -min Continued 
profuse for another four months 150 ma - 
mm Skipped nine months One profuse 
period Dilatation and curettage Nor- 
mal for seven years then profuse for one 
year Hysterectomy for myoma 12 years 
after first \-ray 

Case S E K , age 21 Para 0 Pur- 
pura hemorrhagica Two years menor- 
rhagia “Old vray," 500 ma-mm 
Bleeding stopped immediately Two pe- 
riods m a year, thereafter none Died two 
i ears after treatment 

Case 9 KM, age 22 Para one 
Two >ears menorrhagia and metrorrhagia 
‘Old vra\ ” 1,200 ma-mm Bleeding 
stopped after three months Returned 
after 13 months, regular, exeessne Ra- 
dium, GOO mgm -hr , 10 months after 
original vrai Permanent amenorrhea 
for 22 1 cars 

Case 10 R R , age 24 Para 0 One 
Mar metrorrhagia “Old vra'y," 280 
m i -nnn Pcnods continued c\ en 14 to 


16 days, somewhat profuse and painful 
Followed three years 

Case 11 L G , age 25 Para 4 Pro- 
longed menorrhagia “Old vray,” 1,050 
ma -mm Periods normal One year 
after treatment full term pregnancy child 
died at six months Two years after treat- 
ment abortion at two months Eleven 
years after treatment spontaneous delivery 
of normal child 

Case 12 B K , age 25 Para 0 

Fifteen months metrorrhagia “Old v 

ray,” 1,435 ma -nun Periods normal for 
seven years, then profuse 200 ma -mm 
Periods scant and irregular Followed 
13 years 

Case 13 J W , age 15 Para 0 

Three years menorrhagia, metrorrhagia 
300 r anterior and 300 r posterior Stopped 
after three months, returned after 13 

months Became profuse two years after 
first treatment 300 r anterior and 300 r 
posterior One period Amenorrhea for 
two years 

Case 14 J C , age 21 Para 0 

Osteomalacia 400 r anterior, 200 r pos- 
terior, six weeks later 400 r anterior and 
400 r posterior One period five years 
after treatment 

Case 15 B C , age 24 Para 0 

Four years menorrhagia, metrorrhagia 
150 r anterior and 150 r postenor Periods 
normal for one year 

There were 43 women between 25 and 
40 years of age Table II indicates the 
immediate results of the various dosages 
in these women and demonstrates the 
inconstancy of the results Note that 
one woman, receiving 600 mgm -hr of 
radium, stopped menstruating after three 
months and remained permanently amen- 
orrheic (ten years), while 19 who re- 
ceived from 1,200 to 1,800 mgm -hr re- 
quired either hysterectomy or \-ray to con- 
trol continued or recurrent bleeding 
Similarly, of the fire women who receiied 
150 r anteriorly and posteriorly by modern 
technic, one ivas permanentli amcnoirheic 
One of nine patients receiving a total of 
000 r was permanently amenorrlieic, as w as 
one patient receiving 700 r 
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Flit 2 Case 4 (upper left) Painful spasm in cathartic taker (phenolphthalein) Relieved b> stopping 
drug and gi\ ing course of oil enemas Descending and iliac colon arc usual locations for intrinsic spasm 


The arrow points to a narrow portion 


Case 5 ( upper right) Case of ulcerative colitis in an abnormal colon 
of the colon raising the question of organic stricture 

Case 5 -A ( lower left) The second fill up enema ran os ed the filling defect thereby proving that it was 
not an organic stricture but a localised spasm 

it n pht') The arrows point to multiple spasms in the iliac colon due to a pathologic appendix 

Thenain and Tenderness was persistent in this region no pain present in the region of the appendix Ap 
^ndLion^ nSTued in compl^Tdisappearance of the symptoms 
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Late results in these women showed one Amenorrhea between the periods has been 
who continued to be normal for one year, accompanied by hot flashes We believe 
three for four years, three for six years, that a permanent menopause would be 
and one for twenty-four years Scant and more satisfactory However, this assur- 
lrregular blee din g persisted m three women ance that endometriosis can be terminated 
for four years, in three for eight years, and by sterilization permits us to leave un- 
m one for twelve years Hysterectomy touched the unmvolved ovary in these 
was performed on six patients, two for cases m the hope that future child-bearing 
continued bleeding from a normal uterus, may be possible 

one for continued bleeding with a large The fourth case of dysmenorrhea 


fibroid, two because patients with small 
fibroids preferred hysterectomy to a per- 
manent menopause, and one because of a 
misinterpretation of the nature of scant 
bleeding (fear of carcinoma which did not 
exist) Thirteen women were retreated 
by x-ray or radium , all became amenorrheic 
and so remained for two years, six years 
(three cases), and eight years (three cases), 
leaving four whose treatment has been too 
recent for purposes of a late observation 
The 11 patients in Table III over 40 
years of age are selected merely to bring 
out the fact again that small doses of radia- 
tion terminated menstruation m some, 
whereas larger doses failed in others 
With efficient methods for controlling dis- 
tressing menopause symptoms in the oc- 
casional case, i\e can see little reason for a 
partial dose in \\ omen of this age 

The conclusion from these obsenations 
is that the substenlizing dose cannot be 
satisfactonl} expressed numerically If 
menstruation must be preserved, small 
initial doses (150 r, 25 per cent E S D to 
one anterior and one posterior field) must 
be given Radium is seldom employed for 
the reasons gn en later 

D\ SMENORRHEA 

1 ) } smenorrhca was a major s\ mp tom m 
nine patients In two cases the menstrual 
distress was an exacerbation of a chronic 
lnflammaton svmptom and was slightly 
reliei ed bi a temporary menopause One 
patient, aged 11, was operated upon for 
endometriosis and retained one o\ ar\ The 
recurrent dismenorrhei was treated b} 
\ ra\ For six \ ears menstruation has been 
infrequent and usualh somewhat painful 


followed excision of an ovarian cyst in a 
woman of 26 Terrific attacks of pain 
and vomiting preceded each irregular 
triweekly period Exploratory laparot- 
omy, abandoned because of adhesions, 
left her with a fecal fistula which healed 
spontaneously After radiation, men- 
struation and the attacks ceased Eight 
months later a typical attack of pain was 
followed by a period Permanent amen- 
orrhea was established by further x-ray 
and radium Since then there has been 
perfect health marred only by occasional 
hot flashes which required no treatment 
(eight years) The fifth case of dysmenor- 
rhea persisted m a woman despite resection 
of large polycystic ovaries During the 
temporary menopause the pam ceased but 
returned with menstruation and was ter- 
minated by further radiotherapy In- 
cidentally the enlarged ovaries became 
atrophic The sixth patient, aged 27, was 
obese The peine examination w r as 
normal Vomiting and pam w r ere so dis- 
abling as to endanger her position as an 
executive Following radiation she w T as 
amenorrheic for eight months and free from 
pam Her obesity disappeared With the 
return of menstruation the distress also 
returned and she agam became obese 
She refused a permanent menopause and 
has been greatly reliei ed b) psychoanaly- 
sis The other three patients (3 3 1 / 3 per 
cent), with apparently normal peine 
organs, remained completely free of pam 
after the return of their periods 

FIBROMA OMA 

Among the women between the ages of 
25 and 40 there were six cases of fibro- 
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, m The arrows point to multiple spasms m ^‘g^^o^coiJ^lUBW* 
Fig 4 Case 9 wt h expulsion ol ^dTstone was found embedded in the Udne> 

cured the muco « tQ of organlc nature 

n ° 

The Lidnej serial rex ealed flexure The patient had a fourth 

neared after operation tQ a fill.ng defect at th fi c J'' ! P“ r c\calcd that the colon was normal 

Case 11 (/^r l'J» whmh rSnoved an> further colon spasm 

decree displacement of tbei m i seas given wn sl mul 0 tes a filling defect ordmanl) 

ss,« «»■”” “szs? “ d 

Case 12 (lower right) paslSUB t intkej*P° 

SS.SSTSTSe -ion showed no organic disc 


CORSCADEN, KASABACH, AND LENZ 


SUBSTERILIZING DOSE OF RADIUM OR X-RAY 209 


tended to the umbilicus Hysterectomy 
was abandoned because of adhesions She 
received 600 r and was amenorrheic for 
eight months The mass shrank to the 
size of a three-months’ pregnancy and then 
began to grow, reaching its original size in 
two years, when the periods returned 
Following additional x-ray, she again be- 
came amenorrheic The mass is some- 
what smaller in size (six months later) 

To summarize the substenlizing dose 
for myomas has not been satisfactory 
In only two patients did the periods con- 
tinue and the mass shrink The others 
either became amenorrheic after a small 
dose, required supplementary radiotherapy 
to control bleeding and the size of the mass, 
or were operated upon 

PREGNANCY 

Six women have become pregnant 
Four have been reported m part (Murphy, 
1929) but are included for the sake of com- 
pleteness One woman, aged 36, with a 
fibromyoma the size of a three-months’ 
pregnancy received 1,200 mgm -hr of 
radium The periods were regular for IS 
months She became pregnant, had a 
miscarriage at four months, followed by 
slight puerperal fe\ er The fetus was 
grossly normal No follow-up A pa- 
tient, aged 25, was given 700 mgm -hr of 
radium for primary metrorrhagia The 
periods became infrequent and somewhat 
scant A pregnancy nine years after 
treatment, aborted at six necks, and 
another occurring 15 years after treat- 
ment, aborted at eight weeks She was 
curetted each time without complica- 
tions A patient, aged 2S, received 600 
mgm -hr of radium after which the pe- 
riods became normal She became preg- 
nant four rears after treatment, and 
aborted Her second pregnancy , one year 
later, was normal and the child was nor- 
mal A patient, aged 2» received a total 
of 1 ,050 ma -mm of the "old x-ray after 
which her periods became normal The 
first pregnancy , one \ ear after treatment, 
was normal Hie child was normal but 
died at the age of si\ months of unknown 


cause The second pregnancy, two years 
after treatment, was aborted spontaneously 
at two months The third pregnancy, 
eleven years after treatment, resulted in 
the normal delivery of a normal child who 
has showed abnormal behavior, requiring 
institutional care at the age of nine There 
is ample cause in the heredity and environ- 
ment, however, adequately to account 
for this A patient, aged 28, received 532 
ma -mm of "old x-ray,” after which her 
periods became normal Pregnancies, four 
and ten years after treatment produced 
normal children, now 16 and 12 years old, 
respectively, in perfect health and in ad- 
vanced grades in school A patient, aged 
30, given 500 mgm -hr of radium for 
primary menorrhagia, became pregnant 
ten years after treatment By Caesarean 
section a slightly premature, otherwise nor- 
mal, child was bom, but died, aged six 
weeks, of epidemic enteritis 

A summary of these few cases showed 
that of 11 pregnancies only four children 
have lived beyond infancy, five having 
aborted and two dying at six weeks and 
six months, respectively If these pro- 
portions existed in a series large enough to 
make the figures valid, it would appear that 
radiotherapy exerted a harmful influence 
on subsequent pregnancies Fortunately 
the larger collections of cases do not seem 
to bear this out (Murphy, 1929, Miller, 
1936, Kraemer, 1930) 

CHOICE OF PROCEDURE 

The management of a young woman 
suffering from a menstrual disorder without 
gross peine lesions is conducted about as 
follows 

After a complete diagnostic study, at- 
tempts are made to establish a normal pliy s- 
ical and mental hygiene, anterior pitui- 
tary -like substances and or Progesterone 
will be gi\en, occasionally rationally, more 
often empirically At some point m the 
procedure, not always at the beginning, 
a curettage wall usually be performed 
Often tins wall control the bleeding for 
seieral months If it does so for from six 
to eight months, it is frequently wise to re- 
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Fig 0 Case 17 Persistent, painful spasm in 
case of gastric ulcer The arrow points to severe 
spasm of the descending colon which might easily 
be mistaken for stricture or carcinoma This 
area of the colon was extremely sensitive to palpa- 
tion and localization of severe attacks of pam 
Under dietetic treatment and a course of oil enemas 
the spasm was entirely relieved 


been kept under observation after opera 
tion or after the employment of treat 
ment The follow-up disclosed no recur 
rence of the former symptoms For 
example 

Case 2 had daily attacks of intermittent 
cramp-like pains of six months’ duration 

In Case 5 it was very important to de 
termine whether the defect in the colon 
was a spasm or an organic stricture. 

In Case 6 the attacks of pains were 
located m the region of the iliac colon and 
not in the appendix region (four months’ 
duration) 

The film of Case 15 was secured before 
we had known of the second barium 
enema procedure to abohsh spasm (The 
appendix had been removed ) The pa 
tient complamed of severe intermittent 
pam m the nght lower quadrant, and 
obstinate constipation of two months 
duration He was scheduled for operation 
when I saw him m consultation The 
absence of blood, pus, and tubercle bacilli 
in the feces caused me to advise post- 
ponement and treatment After the 
spasm had subsided there was no recur 
rence of the subjective symptoms 
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the endometrium to be affected by the 
radium (Corscaden, 1935) Secondly, the 
absence of menstruation, either temporary 
or permanent, was almost always accom- 
panied by hot flashes Thirdly, examina- 
tions of the blood and urine of women made 
amenorrheic by radium or x-ray have shown 
the characteristics found m the sponta- 
neous menopause — absence of estrone and 
increase of prolan We accept the principle, 
then, that while radium, by its local action, 
may destroy part of the endometrium 
and may, for a cycle or two, modify men- 
struation thereby, the essential action of 
radium and x-ray-is upon Graafian follicles 
in any prolonged modification of the sexual 
cycle 

Of the two agents radium or x-ray, 
we most often employ the latter If 
pregnancy occurs later on m life, the 
uninjured uterine cavity will be more likely 
to retain the ovum Secondly, control of 
dosage is more difficult with radium, be- 
cause the intensity of the irradiation is re- 
duced m inverse proportion as the square 
of the distance from the radium The 
difference of a centimeter or two m the dis- 
tance between the radium m the uterus 
and an ovary may make a difference of as 
much as 50 per cent m the amount of radia- 
tion reaching the follicles On the other 
hand, in a case in which a patient is suffering 
from an extremely profuse hemorrhage, the 
good effects of a dilatation and curettage 
and insertion of radium are almost always 
immediate because of the local caustic ef- 
fect of the radium Only m these cases is 
radium preferred 

In the literature there is a fair unanimity 
of opinion that in a young woman a dose 
of from 2 i to 29 per cent E S D will be fol- 


lowed by a definite and temporary amenor- 
rhea (C J Gauss, 1930), (Kadisch, 1921, 
1925) Schneider (1930), varying the dose 
according to age, constitution, and indica- 
tion, can produce an amenorrhea of pre- 
dictable duration Our experience does 
not confirm this The inconstancy of the 
radium results may be explamed on me- 
chanical grounds Any ovarian tissue lying 
at a distance from the uterus would re- 
ceive an ineffectual dose of radiation 
Variations m the results from x-ray are 
more difficult to explain (cf C J Gauss and 
Wintz, 1930) If a reasonable guarantee 
must be given that menstruation will re- 
turn, an initial dose of 150 r anteriorly and 
150 r posteriorly, given m two sittings, is 
safe If the woman is nearing 40, an even 
smaller initial dose may be needed If, be- 
cause of the seventy of the symptoms, a 
more certain effect is desired and the nsk of 
a permanent amenorrhea not so objection- 
able, one would be justified m giving an 
initial dose of 300 r antenorly and 300 r 
postenorly in four treatments Except for 
acute bleeding, radium should not be em- 
ployed 
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so great that the depth dose to the o\an 
seems to be of very small importance ra 
comparison with the other variables This 
unreliability may be illustrated by two 
cases A woman of 36 with a my oma the 
size of a three months’ pregnancy and an 
abdomen measuring 18 cm anteroposte- 
norly was given 300 r anteriorly and pos 
tenorly Because of continued bleeding 
the same dose was again necessary four 
months later Only after two years was 
amenorrhea complete Another woman, 
of 26, with a uterus of the same dimensions 
and an anteroposterior dimension of 2 d 
cm was given 240 r anteriorly and pos 
tenorly 7 She stopped menstruating after 
one penod, menstruated again after 13 
months, and has been amenorrheic for two 
years With identical \-ray factors a rela 
tively large dose of \-ray given to an 
older, thin woman produced less effect than 
a small dose in the younger fat patient 
This study includes all of the cases in 
which an attempt was made to alter, but 
not terminate, menstruation and some 
cases in which the induction of a permanent 
menopause was intended but not accom 
plished by the initial dosage It was 
hoped that from this material it might be 
possible to establish a “safe substenhzmg 
dose” (Tables I, II, and III) 

There were 15 patients between the 
ages of 15 and 25 (Table I) Brief sum- 
maries of the cases are given 

Case 1 G D , age 22 Para oiw 
One year menorrhagia Radium, 62o 
mgm -hr Menstruation regular for one 
year 

Case 2 EC, age 23 Para one 
Two years menorrhagia Radium, 625 
mgm -hr Bleeding stopped immediately 
returned after four months Regular for 
1 7 years 

Case 3 R P , age 25 Para 0 Three 
y r ears menorrhagia Radium, 700 mgm - 
hr Bleeding stopped after one month 
returned after 13 months, infrequent, 
scant Nine years after treatment, abor- 
tion at six weeks, again, 15 years after 
treatment, at eight weeks Periods scant 
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Fig 3 Genetic maps for the four chrotnosomes of Drosophila melanogaslcr (C B Bridges) 


come clearly defined (Fig 2- A) In most 
organisms they condense to form sausage- 
shaped bodies (Fig 2-B) These chromo- 
somes then become arranged in the center 
of the cell (Fig 2-C), where each is seen 
distinctly to be split longitudinally (Fig 
2-D ) Subsequently one half of each chro- 
mosome moves to one pole, the other half, 
to the opposite pole of the cell (Fig 2 -E) 
Around each of the two groups of chromo 
somes a new nucleus is organized , the for- 
mation of a cell wall traxerstng the cyto- 
plasm between the two nuclei completes 
the dnision (Fig 2-F) 

To the geneticist chromosomes are the 
most important constituents of a cell be- 
cause tliex are carriers of hereditary units 
known as genes Genes possess a unique 
capaut \ of self-reproduction which is one 
of the most important characteristics of 
hxing nutter All cxidencc indicates that 
thc\ ri product cxaetlx and morcoxer, 
that if am change occurs the gene repro- 
duces in its i hanged form Experimental 
e\ uleiiee suggests that genes possess a high 
elegree of stability It is known that 
changes m genes do occur spontaneously 


but, as a rule, the frequency of such 
changes is very low r It is knowm, also, 
that genes are very resistant to the in- 
fluence of ordinary environmental fluctua- 
tions So far the only agents knowm to in- 
duce gene changes wath certainty are x- 
rays and related radiation High tempera- 
ture also induces such changes, but, the 
effective range being high, is too injurious 
to the organism to be of extensive practical 
use 

Smce genes are ultramicroscopic, our 
knowledge about them must be obtained 
through indirect methods It is estimated 
that exerv cell of the “xinegar fix” (Dro- 
sophila mclauogaster) has about 3,000 differ- 
ent genes Some of them, a small propor- 
tion, can be recognized bx the effect thev 
produce on the organism and thus can be 
studied b) breeding methods These 
studies show that ex erx gene has a fixed lo- 
cation in a chromosome The location of 
the gepes which produce these xasible ef- 
fects can be determined and tlius the so- 
called genetic maps” can be constructed 

,uch maps for 
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genetic results cemed because the breeding of this species 

For an analysis of hereditary changes, offers certain unique advantages It is not 
breeding methods are more sensitive than surprising, therefore, that a great deal of 



Fig 5 Percentage of letlials in the X-chromosome of Drosophila melanognsler in relation to the 
intensity of radiation (From Schultz, 1930 ) 


cytological methods By breedmg meth- 
ods, however, only those changes can be 
detected which show up in the offspring 
Tins limits the applicability of the method 
to the group of hereditary changes which 
are not too large to be injurious, nor too 
small to be undetectable In analyzing 
the results of numerous experiments in 
which x-rays were used, it is well to keep in 
mind that onlj an unknow n fraction of the 
changes actuall) induced lias been regis- 
tered m these results 

Drosophila mclanogastcr is the best 
known organism as far as liercditj is con- 


our knowledge concerning the hereditary 
effects of x-rays has been derived from 
studies made on these flies In this report 
the results obtained m work with Dro- 
sophila wall be used to a large extent 
It has been found that x-rajs can in- 
fluence hereditary traits by producing 
breakages in chromosomes and also by in- 
ducing changes in genes Evidence is 
available which indicates that, aery fre- 
quently, at the point of a chromosome 
break, a change in a gene also occurs 
Since, in a large proportion of cases, these 
changes represent either an mactn ation or 
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tation rate Apparently there is no evi- 
dence of recovery m the case of hereditary 
effects As long as the same cells are 
treated, the effect is similar irrespective of 
whether the increase m dosage is accom- 
plished through a longer continuous or 
fractioned treatment 

Another important contribution to the 
problem of x-ray action came from experi- 
ments by Muller (1928) and by Hams 
(1929), who showed that the frequency of 
lethal mutations was similar m the sperm 
used immediately after irradiation and in 
the sperm tested several days after the treat- 
ment 

All these facts, namely, the independ- 
ence of the frequency of changes from wave 
length, the direct proportionality between 
dosage and the frequency of changes, ab- 
sence of delayed effect, and results with 
fractional treatment suggest that changes 
in genes are produced directly by electron 
hits This hypothesis has been elaborated 
in detail by Timofeeff-Ressovsky, Zimmer, 
and Delbruck (1935) 

However, the results of recent experi- 
ments brought out new facts which are not 
in agreement with the direct hit hypothe- 
sis Dubovskij (1935) reported that sev- 
eral Drosophila lines differed significantly m 
the frequency of lethals induced by a similar 
treatment I have observed that the Ore- 
gon-R stock of Drosophila melavogaster has 
a significantly lower rate of induced muta- 
tions than all other \uld-type stocks tested 
so far In Table I and Figure G results of 


experiments are shown in which Swedish-b 
and Oregon-R stocks were given a simul- 
taneous treatment with certain x-ray dos- 
ages It is evident from these results that 
in every mstance the Oregon-R stock had a 
lower rate of mutation than the Swedish-b 
stock Smce in these experiments all ex- 
ternal factors were identical for every dos- 
age used, the differences observed can be 
attributed only to the differences m bio- 
logical factors To explain these results 
by the direct hit hypothesis it is necessary 
to make several assumptions which are not 
needed if it is assumed that the action of 
x-rays on the heredity-bearing material is 
indirect The changes m genes and chromo- 
somes are probably of the nature of sen- 
sitized reactions induced by the transfer 
of energy from neighboring activated 
molecules (Fncke and Demerec, 1937) 

In the majority of x-ray experiments 
with Drosophila, treatment was given to 
males smce they are more conv ement to 
use for this purpose than females An 
adult male has a supply of mature sperm 
which, under normal conditions, lasts for 
several days In treating males, therefore, 
changes induced m mature sperm are pro- 
duced 

Sterility is the most noticeable after- 
effect observed in males treated with heavy 
dosages Although no exact figures are 
available, there is strong probabihty that 
a certain proportion of that sterility is due 
either to the killing or the inactivation of 
the sperm within the treated male Data 


TABl E I — EFFECT Or IDENTICAL X-RA5 DOSAGES ON THE FREQUENCY Or X-CHROMOSOME 
lfthals in two strains of Drosophila mclanogaster 


Dosage 
r units 

1 

Oregon R 




Swedish b 


| Chromosomes 
| Tested 

Lethals 

Percentage of 
Lethals 

Chromosomes 

Tested 

Lethals 

Percentage of 
Lethals 

Control 

1 I 

i 

2 

0 000 

* 0 (H 

1 027 

3 

0 IS * 0 07 

1 000 

1 IKK) 

n 

UO 

* 0.2-1 

1 015 

20 

1 07 * 0 30 

3 CKM 

I 


10 

2 n 

=*- (Mo 

3H.i 

23 

0 01 * 0 82 

j A OtH) 

j <>I7 

10 

108 

* 0 47 

-»5S 

11 


1 

1 - 

■nr, 


'.11 

* 0 70 

23.1 

25 

10 71 * 1.37 
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myoma smaller than the size 
of a two-months' pregnancy 
One woman, receiving 600 
mgm -hr of radium, became 
permanently amenorrheic (10 
years) One, after 1,125 
mgm -hr had an hysterec 
tomy for continued bleeding 
Two, after 900 mgm -hr , 
required supplementary \- 
ray and became permanently 
amenorrheic Following \- 
ray, one woman chose hys- 
terectomy rather than a per 
manent menopause when her 
periods returned The pe 
nods of one woman became 
scant and irregular, the size 
of the uterus remained un- 
changed Eight women had 
myomas the size of a three- 
to four-months’ pregnancy' 
One, following 1,200 mgm - 
hr of radium, required an 
hysterectomy for continued 
bleeding One after 1,200 
mgm -hr , had regular pe- 
nods, became pregnant after 
18 months, aborted, and was 
not followed Two, receiv 
mg 1,800 mgm -hr , required 
supplementary \-ray for con- 
tinued bleeding and became 
permanently amenorrheic 
One, treated by “old x ray,” 
continued to have scant, in- 
frequent periods for 10 years 
One, treated by modem 
\-ray (600 r), required sup- 
plementary x-ray for contin- 
ued bleeding and was scant 
and irregular for two years, 
then amenorrheicfor 10 years 
One, receiving 4S0 r, stopped 
after two months had one 
period after 13 months, and 
has been amenorrheic for two 
years In all of these women 
the uterus has shrunk to nor- 
mal dimensions One u oman, 
aged 33, had a uterus that ex- 
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tation rate Apparently there is no evi- 
dence of recovery in the case of hereditary 
effects As long as the same cells are 
treated, the effect is similar irrespective of 
whether the increase m dosage is accom- 
plished through a longer continuous or 
fractioned treatment 

Another important contribution to the 
problem of x-ray action came from experi- 
ments by Muller (1928) and by Hams 
(1929), who showed that the frequency of 
lethal mutations was similar in the sperm 
used immediately after irradiation and in 
the sperm tested several days after the treat- 
ment 

All these facts, namely, the independ- 
ence of the frequency of changes from wave 
length, the direct proportionality between 
dosage and the frequency of changes, ab- 
sence of delayed effect, and results with 
fractional treatment suggest that changes 
in genes are produced directly by electron 
hits This hypothesis has been elaborated 
m detail by Timofeeff-Ressovsky, Zimmer, 
and Delbruck (1935) 

Hon ever, the results of recent experi- 
ments brought out new facts which are not 
m agreement with the direct hit hypothe- 
sis Duboishi] (1935) reported that sev- 
eral Drosophila lines differed significantly m 
the frequency of letlials induced by a similar 
treatment X ha\ e observed that the Ore- 
gon-R stock of Drosophila melanogaster has 
a significantly loner rate of induced muta- 
tions than all other wild-type stocks tested 
so far In Table I and Figure 6 results of 


experiments are shown in which Swedish-b 
and Oregon-R stocks were given a simul- 
taneous treatment with certain x-ray dos- 
ages It is evident from these results that 
in every instance the Oregon-R stock had a 
lower rate of mutation than the Swedish-b 
stock Since in these experiments all ex- 
ternal factors were identical for every dos- 
age used, the differences observed can be 
attributed only to the differences m bio- 
logical factors To explain these results 
by the direct hit hypothesis it is necessary 
to make several assumptions which are not 
needed if it is assumed that the action of 
x-rays on the heredity-bearing material is 
indirect The changes in genes and chromo- 
somes are probably of the nature of sen- 
sitized reactions induced by the transfer 
of energy from neighboring activated 
molecules (Fncke and Demerec, 1937) 

In the majority of x-ray experiments 
with Drosophila, treatment was given to 
males since they are more convenient to 
use for this purpose than females An 
adult male has a supply of mature sperm 
which, under normal conditions, lasts for 
several days In treating males, therefore, 
changes induced in mature sperm are pro- 
duced 

Sterility is the most noticeable after- 
effect observed in males treated with heavy 
dosages Although no exact figures are 
available, there is strong probability that 
a certain proportion of that sterility is due 
either to the killing or the inactivation of 
the sperm within the treated male Data 


TABLF I — E1TFCT Or IDENTICAL X-RAI DOSAGES ON THE FREQUENCY OF X-CHROMOSOME 

lfthals in two strains of Drosophila inelanogaster 


Dosage 
r units 

Oregon R 

Swedish b 

1 

Chromosomes 

Tested 

Lothals 

Percentage of 
Lcthals 

Chromosomes 

Tested 

Lcthals 

Percentage of 
Lcthals 

! Control 

! 

j t (MO 

2 

^003 

1 027 

3 

0 18 * 0 07 

1 l.(XK) 
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| 1,000 
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1 30 * DIM 

1 015 

20 

I 97 * 0 30 

I 3 000 
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2 11 * IMS 

3S3 

2-3 

0 01 * 0.S2 

1 -1 000 
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31 
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peat the curettage several times rather 
than institute any of the destructive meas- 
ures now under discussion There comes 
a time, however, when all devices have 
failed The anemia is severe, transfu- 
sions may be necessary The choice nar- 
rows down to three procedures (1) x-ray 
treatment of the pituitary gland, (2) 
destruction of the endometrium by caustics 
or excision, (3) destruction of the ripe 
Graafian follicles by \-ray or radium 
With the first type of therapy we have had 
little expen ence nor have we applied 
powerful caustics to the endometnum It 
has been necessary to choose between some 
form of hysterectomy and radiation of the 
ovanes In our hands this choice lunges 
upon the desirability of future child- 
beanng If a woman has two or more 
children, it is often simpler for all con- 
cerned to perform an hysterectomy and 
leave the ovanes in situ Contrary to 
some recent observations (Kretzschmar, 
1935), it is our expenence that menopause 
symptoms do not soon follow this proce 
dure The general appearance and sensa- 
tions of the patients remain unchanged 
Several women, followed more than 20 
years, have iiever been conscious of hot 
flashes 

If, on the other hand the woman desires 
to have children, an attempt at a partial 
sterilizing dose is the more conservative 
procedure While there is always some 
risk of injuring the germ plasm and thereby 
predisposing to some anomaly in the child, 
the evidence collected by Murphy (1929) 
and Miller (1936) has not indicated that 
this has happened Among our cases 
the two happy families with healthy chil- 
dren growing toward maturity compensate 
for the several failures If, unfortunately, 
a permanent menopause should be es- 
tablished, the endocrine deficiency can 
easily be made up The psv chological as- 
pects, however, are controlled with greater 
difficulty If the therapist has studied 
the manifestations of the menopause, he 
will, before administering radiotherapy 
have prepared the patient s mind or a 
permanent menopause The management 


of a woman suffering from symptoms of an 
unanticipated menopause can be a difficult 
problem mdeed 

The management of fibromyoma in a 
young woman is highly individual In a 
case in which treatment is necessary, some 
form of excision is nearly always advised 
and radiation given only when an operation 
is contra-indicated In general, a partia’ 
dose has not been satisfactory Bleeding 
is likely to continue and with the resump 
tton of menstruation, the mass may in- 
crease m size It is wiser in most instances 
to terminate menstruation and to treat 
the menopause, if hot flashes are severe, by 
the administration of estrogemc substances 
Dysmenorrhea, absent during the period 
of amenorrhea, usually recurs when men 
struation returns Alter all other efforts 
(general hygienic, endocrine, and psychic) 
have failed and a justifiable dilatation and 
curettage with insertion of a stem pes- 
sary has been attempted, frequently some 
radical therapy must be given The choice 
then rests between a sympathectomy and 
radiotherapy In this clime results of 
sympathectomy have been good enough to 
make it preferable to a temporary meno 
pause, despite the dangers incident to the 
laparotomy If radiotherapy is institu- 
ted, it should be given with a dear under- 
standing that the menstrual distress is 
likely to recur with the return of the periods 

DISCUSSION 

Attempts to modify, but not terminate 
menstruation were made almost as earh 
as the discovery of the effect of the rays 
upon the follicular apparatus of the ovary 
(Gauss, 1911) Technics hare been deter- 
mined by two lines of thought First, that 
there was a direct effect upon the endo 
metnum, blood vessels, or mjometnum 
which in some way modified the menstrual 
flow, second that the lasting effects of 
this method were brought about by the 
destruction of Graafian follicles The e\ i- 
denee which we have would point to- 
ward the latter mechanism Specimens J 
of uteri which received a sterilizing dose of 
radium showed onlv a small proportion of 
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Fig 7 Silkworm caterpillars showing mosaicism induced by irradiation ot the paternal sperm A , dark 
caterpillars show characters of the paternal strain and light show characters of maternal strain B first gen 
oration offspring of irradiated father showing mosaicism (From Astaurow 1937 ) 


Another factor which should be taken 
into consideration is that there is no differ- 
ence between somatic cells and germ cells 
as far as genic content is concerned As a 
rule, all Irving cells of an organism possess 
a full complement of genes Therefore, 
similar changes m the heredity-bearing 
material may occur both in germ cells and 
in somatic cells 

In attempting to interpret the evidence 
winch show's that flics taken from two 
stocks of Drosophila were differentially af- 
fected bj the same irradiation, it is well to 
keep the two facts just mentioned m mind 
This result indicates that genes m one 
strain are more sensitne to irradiation 
than the genes of another strain This 
difference m semitmtv could not be at- 
tributed to a difference between two sets of 
genes but rather to a difference in gene 
environment 1 ln\ in turn, suggests tint 
smut iris i difference m gene "icnutmU 

* '*^ s \ 


may be expected m different tissues of the 
same organism Since changes m heredity- 
carrying material can readily be induced in 
somatic tissues and since an appreciable 
proportion of these changes is lethal to the 
cell such a difference m sensitivity would 
readily explain the differential lethal effect 
of irradiation in various tissues This in- 
ternal difference could account for reac- 
tions withm the same organism wherebj 
one tissue is injured or killed b\ a certain 
intensity of irradiation « hile another tissue 
ma\ not show any detrimental effect at all 
Similar!}, this situation can explain the 
differential effect of radiation m the treat- 
ment of cancerous grow th 

On the other hand, the obsened differ- 
ences in scnsitmtj to irradiation show that 
biological factors plai an important role m 
the effects of x-rais on living organisms 
It is evident that different mdniduals max 
be sensitne to a different degree to \-rnvs 


HEREDITARY EFFECTS OF X-RAY RADIATION 1 

By M DEMEREC, Cold Spring Harbor, N Y 
From the Carnegie Institution of Washington 


|| SHALL introduce this discussion of the these parts a number of definite constitu- 
hereditary effects of v-ray radiation by ents can be distinguished (Fig 1 ) Since 
outlining the general biological pnnci- certain nuclear constituents play the major 
pies mvolved r 61 e in heredity, I shall focus attention on 



Flg i (left) Diagram of a typical cell cm cell membrane ocytosome v, nucleus nm, nuclear mem 

b ™ ne ’ / Si-m/ihagrramimnf representation of somatic cell division of Ascans a parasitic thread 

Fig 2 (right) be K thread slightly condensed, B chromatin thread has formed into chromo- 

worm A , early ^i^^^^diUe of the spindlc C same as B, served from another angle V 
and C J) 'chromosome ha^es moving apart cell bodj beginning to divide F division of cell bodj complete 
(After \ F Shull ) 


physical BASIS QF heredity the nucleus and disregard the other parts of 

u.il a cell 

The majority of living organism , Most living organisms begin life as a 

animals and plants, are composed oi a arge single w j nc }j follows a union of a female 
number of cells Through comp ca e mete> or OVU in, and a male gamete, or 
processes these cells differentiate m various sperm p rom this first cell the new mdi- 
regions of a developing organism, us ^ dual acqmres jts t olume through cell di- 
bmldmg up different organs of a bod> ^ $lon and jts forra through cell differen- 
Generally, a living cell is composed ot two t(ation ^ the ^ step Jn ce li division the 
parts evtosome and nucleus In each ot diffuge mass of the nucleus becomes visibly 
organised into its constituents Long deh- 

• Presented before the Fifth International Congress Ln 0 ,yn as chromosomes, bc- 

of Radiolog} m Chicago Sept 13 1- 193- 



SURFACE AND DEPTH INTENSITIES FOR SHORT DISTANCE 
LOW VOLTAGE THERAPY 

By M C REINHARD and H I GOODALE , Buffalo, N Y 
From’the State Institute for the Study of Malignant Disease, Burton T Simpson, M D , Director 


I RECENTLY several manufacturers the quality of the beam and also since the 
m have introduced shock-proof \-ray shock-proof feature permits the use of 
11 ™ tubes for operation at low voltages shorter target-skin distances, the following 
(up to 140 kv p ) for superficial therapy measurements were undertaken m order to 
The enclosmg of such a tube m an msulat- determine the quality, surface-field size, 
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Current genetic concept assumes that 
the whole complex of genes of a living cell 
forms a balanced biological system The 
appearance of the whole organism, the ac- 
tivity of a group of cells and even of a single 



o 1000 tooo 3000 *000 <000 *000 
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Fig 4 Action of different wave length on 
the rate of mutations in Drosophila melatio 
gaster Grenz rays => 10 kv , x raj’s = 50- 
150 kv , gamma rays ■* from radium (From 
Tunofeeff-Ressovsky and Zimmer, 1935 ) 


cell is determined by the make-up of that 
system Changes in genes affect the bal- 
ance of the whole gene system For 
example, if a change occurs in the white 
locus of Drosophila, that change, if present 
in a fertilized egg, will affect the gene sys- 
tem in such a way that the individual will 
develop white eyes instead of developing 
the normal red eyes Similarly, a change 
in other genes agam shifts the balance of 
the system and the observed result is the 
appearance of short wings, or cut wings, or 
small eyes, or some other definite heredi- 
tary character Thus, genes are called 
“bearers of hereditary characteristics” or 
“units of heredity ” They produce visible 
effects through their functioning in indi- 
vidual cells Moreover, experimental evi- 
dence indicates they play an important 
r61e w the vital processes Cases are known 
in which the elimination of even a single 
gene out of a set of 5,000 supposedly pres- 
ent in Drosophila upsets the normal activ- 
ity of the cell to such an extent that its 
normal reproductive capacity is lost It is 
known that every cell contains a large 
number of these ultramicroscopic particles, 
the genes, and that these genes hare a high 


degree of individuality and perform impor- 
tant functions which, in many cases, are 
ratal to the cell 

HEREDITARY EFFECTS OF X-RAYS DIRECT 
OBSERVATIONS 

Since chromosomes are earners of genes 
and genes are determiners of hereditary 
characteristics, any detectable change m 
chromosomes should affect the hereditary 
capacity of a cell Therefore, direct ob 
servations of chromosomes immediately 
following an \-ray treatment should reveal 
the nature of any induced changes 

One of the great difficulties m making 
direct cytological observations of x-ray ef- 
fects is the fact that chromosomes are vis- 
ibly differentiated in dividing cells only 
and that it is technically difficult to obtain 
large enough numbers of dividing cells to 
make the observations For this purpose, 
plants seem to be more suitable material 
than animals Huskms and Hunter’s 
(1935) observations on Tnlhum indicate 
that x-ray treatment prevents or retards 
cell division and induces cell degeneration 
The same authors and several others 
(Stone, 1933, Mather and Stone, 1933, 
Mather, 1934, Nebel, 1936) observed that 
cells dividing immediately after the treat- 
ment had sections of different chromosomes 
interchanged and pieces broken off Such 
chromosomal aberrations are likely to af- 
fect the normal functions of a cell in which 
they are present Interchange of sections 
is frequently accompanied by either a 
change or a loss of a small section of the 
chromosome at the breakage points Such 
changes or losses produce heritable abnor- 
malities which frequently are lethal, viz , 
they kill the organism If as a result of 
treatment a chromosome becomes broken, 
an unattached piece may be lost during 
cell division, such a loss producing a de- 
ficiency for the genes located in the lost 
section and possibly having a lethal effect 
on the organism 

Cytological observations made imme- 
diately after treatment indicate, therefore, 
that x-rays induce pronounced changes in 
the hereditary material of a treated cell 



SURFACE AND DEPTH INTENSITIES FOR SHORT DISTANCE 
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By M C REINHARD and H I GOODALE, Buffalo, N Y 
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IH^ECENTLY several manufacturers 
Mr have introduced shock-proof x-ray 
llllm ^- u ^ es f or operation at low voltages 
(up to 140 kv p ) for superficial therapy 
The enclosing of such a tube in an msulat- 


the quality of the beam and also smce the 
shock-proof feature permits the use of 
shorter target-skin distances, the following 
measurements were undertaken in order to 
determine the quality, surface-field size, 
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Tig 1 Murniuum absorption cur\e — no filter, 100 Irv p (G E Co) 
'hock proof tube t> pc SP 1-4 


ing shell, automatical!) uicreases the filtra- 
tion ‘abo\e that of the glass shell itself, 
which/ with the unprotected type of tube* 
was the onl) filtration 

Since this inherent filtration will n u cr 


relationship, and relatn e depth intensities 
for such distances as might be used with 
this t\pe of equipment, nameh, 11, 15 
and 20 cm target-skin distances These 
data ha\e been assembled in charts, which 
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an elimination of genes, it can be assumed 
that destructive processes are going on m 
places where changes are occurring The 


cases, the x-ray treatment produces 
changes in the genes rather than gene 
eliminations 



experimental evidence indicates also that 
a large proportion of detectable hereditary 
changes are lethal changes The experi- 
mental evidence indicates, too, that these 
effects may be caused by a loss or inactiva- 
tion of genes more commonly known as 
"gene deficiencies ” It is not known how 
this process takes place Howev er, in or- 
der to eliminate a gene it is not necessary 
to destroy it, it is sufficient to induce a 
change which would deprive the gene of its 
power to reproduce After one cell divi- 
sion such a gene is automatically elimi- 
nated from the gene complex of the daugh- 
ter cells It seems quite probable that 
many eliminations of genes result from 
such processes 

It is known, however, that not all 
changes induced by \-ray radiation are the 
result of loss of hereditary-bearing mate- 
rial In several cases changes were induced 
in normal genes and then by further treat- 
ment, the transformed gene was changed 
back into the original form This evidence 
offers positive proof that, at least m some 


Numerous experiments with Drosophila 
indicate that the effect of x-rays is inde- 
pendent of the wave length within a range 
of about 0 OlA to 2 2A (Schechtmarm, 
1930, Ephroimson, 1931, Hanson, Heys, 
and Stanton, 1931, Timofeeff-Ressovsky 
and Zimmer, 1935, Fnche and Demerec, 
1937) Figure 4 presents graphically the 
data of Timofeeff-Ressovsky and Zimmer 
(1935) showing that similar dosages pro- 
duce similar effects irrespectn e of the wave 
length used 

It has been shown also, that the fre- 
quency of lethals induced by x-ray treat- 
ment is directly proportional to the dosage 
applied Data dealing with this problem 
were summarized by Schultz (1936) and 
presented graphically in the chart shown in 
Figure 5 It should be noted, how ever, that 
Schultz used a correction factor for certain 
data bringing all cun es to the same level 
Experiments b} Patterson (1931) and b) 
Timofeeff-Ressoxsky (1934) show that ap- 
plying a certain dosage in fractions did 
not ha\ e any influence on the induced mu- 
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using aluminum as the absorbmg medium 
A curve drawn from the data obtained 
from the aluminum absorption measure- 
ments mdicates that when this tube is run 


intensity measurements made with back- 
scatter from the various fields is related to 
the air measurements as shown by the 
curve We would like to emphasize that 



Fig 5 Depth intensities, distance 20 cm half value la> er 0 9 mm aluminum 


at 100 lev p , without additional filter, 
the half value layer is 0 0 mm aluminum 
(Fig 1) According to the Grebe Nitzge 
Tabellen, this corresponds to a half value 
layer of copper of 0 2S mm and an effective 
wai e length of 0 57 A When additional 
aluminum filtration is used, the approxi- 
mate quality ma> be obtained from this 
curve 

In Figure 2, the relation between m- 
tensit} and field size is gnen The in- 
tensity as measured with the ionization 
chamber free in air is 100 per cent The 


this is an intensity curve and not a dosage 
curve 

The intensities for target-skm distances 
from 11 to 30 cm were measured with the 
ionization chamber free in air The values 
obtamed were compared with calculated 
values using the inverse square distance 
law The agreement between the two was 
very close, indicating that this law holds 
also for these shorter distances 

Depth values are given in the following 
curves (Figs 3-5) for tuo field sizes at the 
three distances These depth intensities 
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an elimination of genes, it can be assumed 
that destructive processes are going on in 
places where changes are occurring The 


cases, the \-ray treatment produces 
changes m the genes rather than gene 
eliminations 



experimental evidence indicates also that 
a large proportion of detectable hereditary 
changes are lethal changes The experi- 
mental evidence indicates, too, that these 
effects may be caused by a loss or inactiva- 
tion of genes more commonly known as 
“gene deficiencies ” It is not known how 
this process takes place However, m or- 
der to eliminate a gene it is not necessary 
to destroy it, it is sufficient to induce a 
change which would deprive the gene of its 
power to reproduce After one cell divi- 
sion such a gene is automatically elimi- 
nated from the gene complex of the daugh- 
ter cells It seems quite probable that 
man) 7 eliminations of genes result from 
such processes 

It is known, however, that not all 
changes induced by x-ray radiation are the 
result of loss of hereditary-bearing mate- 
rial In se\ eral cases changes w ere induce d 
in normal genes and then by further treat- 
ment, the transformed gene was changed 
back into the original form This evidence 
offers positive proof that, at least in some 


Numerous experiments with Drosophila 
indicate that the effect of x-rays is inde- 
pendent of the wave length within a range 
of about 0 OlA to 2 2A (Schechtmann, 
1930, Ephroimson, 1931, Hanson, Heys, 
and Stanton, 1931, Timofeeff-Ressovsk) 
and Zimmer, 1935, Fncke and Demerec, 
1937) Figure 4 presents graphically the 
data of Timofeeff-Ressovsky and Zimmer 
(1935) showing that similar dosages pro 
duce similar effects irrespective of the w a\ e 
length used 

1 1 has been shown, also, that the fre- 
quency of lethals induced by x-ray treat- 
ment is directly proportional to the dosage 
applied Data dealing with this problem 
were summarized by Schultz (193G) and 
presented graphically in the chart shown in 
Figure 5 It should be noted, how ever, that 
Schultz used a correction factor for certain 
data bringing all emves to the same level 
Experiments by Patterson (1931) and by 
Timofeeff-Ressoi sky (1934) show that ap- 
plying a certain dosage in fractions did 
not hai e an) influence on the induced mu- 
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ROENTGENOLOGICAL MANIFESTATION OF A PROBABLE INFECTIOUS PROCESS OF THE BONE 

By EUGENE FREEDMAN, M D , Cleveland, Ohio 
From the Roentgen-ray Department of the University Hospitals 


=jpHE number of cases of osteosclerosis 

reported in the literature is great, and 

the conditions which lead to bone con- 
densation are also numerous The earliest 
cases reported m the roentgenological 
literature were those produced by meta- 
static t um ors The term * ‘ ivory vertebra 
has been utilized for some time to name a 
vertebral body which casts an intense and 
homogeneous shadow, with a well mam- 
tamed form and a normal sized mterverte 
bral space on the roentgenogram and which 
is so commonly seen in prostatic metas- 
tases Carcinoma of the breast has been 
also known to lead occasionally to osteo- 
plastic metastases, although the osteoclas- 
tic form is more usual m this condition 

Hodgkin’s disease is another condition 
in which osteoplastic bone changes occur, 
at times mamly in the pelvic bones and 
vertebras Hult&i (S) reported the roent- 
genological finding of several compact, 
structureless vertebral bodies with well 
maintained form and contour, in a patient 
suffering with Hodgkm’s disease Fraen- 
kel (5) similarly observed a case of Hodg- 
km’s disease in which all the long bones 
showed an extensn e, generalized ossifying 
periostitis 

Marble disease, a systemic condition 
first described by Albers-Schonberg (1), 
fonns another group, m which the roent- 
genogram shous a generalized osteosclero- 
sis, represented by an almost complete 
obliteration of the medullar} 7 portion and 
a marked thickening of the cortex of all 
the flat and long bones 

In osteopoikilosis described mdepend- 
enth b\ Albers-Schonberg (2) and Le- 
dou\-Lcbard and Chabaneiv (10), the 
roentgenogram showed all the bones to be 

1 Primmed bclorc the Fifth International Congress 
ot Radioing} in Chicago, Sept 13-17 1037 


studded by innumerable, sphencal areas 
of structureless condensation, generally 
measuring between three and eight milli- 
meters m diameter 

The literature contains many cases m 
which, m connection with diseases of the 
blood, sclerotic changes occurred in the 
bones Heuck (6) was the first to de- 
scribe osteosclerotic changes in leukemia 
Nauwerck and Moritz (12) demonstrated 
the simultaneous occurrence of osteo- 
sclerosis and atypical leukemia, while 
Reiche (14) found it m a case of aleukemic 
myelosis Assmann (3) described gener- 
alized osteosclerosis in three cases of 
anemia and concluded that the osteosclero- 
sis was related to the generalized disease of 
the blood-forming apparatus Overgaard 
(13) made similar observations m a woman 
41 years of age Hirsch (7) reported a 
case of generahzed osteosclerosis associated 
with essential polycythemia 

Paget’s disease most commonly leads to 
a marked widening of the bones -with re- 
arrangement of the bone trabeculae in a 
fasciculated or mosaic-like fashion and to 
a thickening of the individual trabecula 
Occasionally, however, Paget’s disease 
may lead to the formation of dense, struc- 
tureless bones Jaffe (9) reported a case 
in which the gross appearance of the speci- 
mens showed zones of intense sclerosis 
without thickening of the bone, so that 
Paget’s disease was nowhere suggested 
Only the microscopical appearance re- 
% ealed the true nature of the disease 

Moller and Gudjonsson (11), m 1932, 
described another condensing osteitis hith- 
erto unknown to occur m humans This 
condition was pro\ en to be due to fluorine 
poisoning and was discovered among many 
employees of a factor} 7 who were exposed 
to cryolite dust The bones of the thorax 
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obtained by Timofeeff-Ressovsky (1931) 
indicate that a high death rate during em- 
bryonic development is responsible for 
other cases of sterility (Table II) It is 
evident from these data that the sperm 
was so affected by irradiation as to cause 
a high death rate among the offspring 
Ample experimental evidence is avail- 
able to show that from fertilizations with 
such treated sperm a large proportion of 
the viable offspring carries heritable 
changes which, m the majority of cases, 
are abnormalities of various types Some 
of these are dominant and show up in the 
first generation offspring, others are re- 
cessive and may remam unobserved for 
generations until a chance fertilization 
brings together a male and a female gamete 
carrying the identical abnormality 

Abnormal individuals frequently ap- 
pear among the first generation offspring 
of the treated sperm Some of them are 
mosaics with one part of the body different 
from the rest An example of such mo- 
saicism is described by Astaurow (1937) in 
the silkworm ( Bombyx ntort ) Females of 
a race with hght colored caterpillars were 
crossed with irradiated males of a race with 
dark colored caterpillars The first genera- 
tion caterpillars are expected to be dark 
colored but a number of them were mosaics 
with one part of the body dark and the 
other hght colored (Fig 7) 

All these effects of irradiation can be 
traced to changes in the heredity-beanng 
material, chromosomes and genes, and 
such changes are readily induced It has 
been estimated (Demerec, 1936) that a dos- 
age of 2,500 r-umts produces m irradiated 


Drosophila males, on the average, approxi- 
mately one change per sperm 

Irradiation produces similar changes in 
ova and in somatic cells It has been 
shown by Patterson (1929) that by irradi 
ating Drosophila embryos or larvae, dis- 
tinct patches may be induced on the body 
of the adult fly — these patches having 
similar characteristics to those induced by 
the treatment of the gametes The size of 
the patches corresponds to the stage of de- 
velopment at which the treatment is ap 
phed — large patches indicating changes 
which took place early in development, 
and small patches, those which occurred 
late This evidence is a conclusive proof 
that x-ray irradiation induces changes in 
the hereditary material in somatic cells 

CONCLUSIONS 

X-rays have been used extensively in 
genetic research smce Muller’s discover) 
(1927) of their influence on heredity and 
the high frequency with which they are 
able to induce hereditary changes X- 
rays and related radiations are the most 
powerful agencies known at present for in- 
ducing hereditary changes, and they have 
made an extremely important contribution 
to theoretical genetics 

One important fact which should be kept 
in mind when the effect of x-rays is con- 
sidered is that a great majority of detect- 
able hereditary changes, both spontaneous 
and induced, are detrimental to the organ- 
ism A great many of them are lethal to 
organisms as a whole and some are even 
lethal to a single or to a few cells 


TABLE n MORTALITY OF EGGS AND L ART.'S IN THE PROGENY OF Drosophila melanOgClSltT 

MALES IRRADIATED WITH ABOUT 2,500 R-UNITS (AFTER TIMOFEEFF-RESSOVSKY, 1931) 



Number of 

Percentage 

Number 

Percentage of 

Males 

Eggs 

Laid 

Larvre 

Hatched 

of Eggs 
Mortaht} 

of Flics 
Emerged 

Larval and 
Pupal \Sortaitty 

j Eggs Developing 
into Adults 

Treated 

1 S29 

■ 

mm 

235 

40 4 


Control 

4,7C> 3 

| 

■■ 

3,318 

104 

|HEIM 






FREEDMAN ADVANCING OSTEOSCLEROSIS OF UNKNOWN ETIOLOGY 


227 


of the blood were normal Phosphatase 
ranged around 20 units (Bodansky) The 
red blood count varied between 4,850,000 
and 4,000,000, with the hemoglobin 
varying correspondingly between 85 and 
70 per cent and the white count from 
12,000 to 8,500 The sedimentation rate 
was rapid, varying on different occa- 
sions between 1 5 mm and 0 9 mm 
per minute The urine examination was 
negative The development of rheumatic 
joints during his hospital stay suggested 
the fact that rheumatic fever played 
an important part m the subarach- 
noid hemorrhage The roentgenological 
examination showed the sclerotic bone 
changes to have progressed The back 
pain still persisted The patient left the 
hospital 63 days after admission — im- 
proved 

He was re-admitted on Feb IS, 1936 
Examination showed that extremes of 
motion m the cervical vertebrae were pain- 
ful, however, there was very little limita- 
tion He stood m good posture, with no 
increase in Ins dorsal and lumbar curves 
The legs were equal in length All mo- 
tions of his legs and hips were normal 
There was a moderate limitation of for- 
ward and backward bending Repeated 
calcium, phosphorus, and phosphatase de- 
terminations were agam normal The 
blood Wassermann and Kahn’s precipita- 
tion tests were negative 

On Feb 20, 1936, a piece of bone ap- 
proximately 15X15X10 cm was re- 
moved from the crest of the right ilium 
The piece was very firm and was com- 
posed of pale red cancellous bone The 
microscopical sections, described by Dr 
Hany r Goldblatt, were composed of com- 
pact spongy bone with trabeculae that 
were thick, irregular, and well calcified 
Some of these trabeculae showed definite 
parallel lamination, but no signs of mosaic 
formation A single layer of osteoblasts 
" as present around most of the trabecula: 
In the spaces beta een the trabeculae there 
ucre onlv a few islands of normal bone mar- 
row The bone marrow was replaced by 
fibrous connectne tissue which was either 


richly cellular and dense or poorly cellular 
and edematous In addition, in many of 
the spaces there were granulomatous in- 
flammatory lesions, which consisted mainly 
of foci of epitheloid cells, within which, or 
surrounding which, were giant cells of the 
Langhans type In the sections of one 
piece of tissue there was a zone of recent 
hemorrhage, m the immediate neighbor- 
hood of which some of the trabecula 
showed degenerative changes and necrosis 
Most of the trabecula were well preserved 
and the nuclei of the bone cells stained 
quite distinctly Special stains for tubercle 
ba cilli failed to reveal any acid-fast or other 
micro-organisms in the granulomatous le- 
sions The diagnosis of osteosclerosis -with 
granulomatous myelitis, possibly tubercu- 
lous, was made 

The chemical analysis of the piece of 
bone, together with some bone marrow, 
showed its water content to be 10 96 per 
cent The normal water content of bone 
free of bone marrow is between 20 and 25 
per cent, consequently the specimen con- 
tamed less than one-half of the normal 
amount The ash content was 59 5 per 
cent (normal about 40 to 45 per cent), an 
increase of about 15 to 20 per cent The 
calcium content of the ash amounted to 
41 7 per cent and the phosphorus IS 65 
per cent, which is an approximately normal 
figure and ratio The fluonne content was 
0 035 per cent (normal 0 035 to 0 065 per 
cent) 

The patient was re-admitted for further 
study on Dec 5, 1936 Smce his last 
discharge he had been wearing a back 
brace, wluch relieved his back pain to a 
great extent, but with a fairly marked stiff- 
ness and limitation of motion The red 
blood cell count was 4,100,000 and the 
hemoglobin 7S per cent The blood cal- 
cium, phosphorus, and phosphatase figures 
were within normal limits agam 

ROENTGEN-RAY STUDIES OF THE BONES 

Pelvic Bones and Upper Femora (Oct 
IS, 1931, and Jan 21, 1932) —Scattered 
throughout both iliac bones there are 
many circular areas of bone condensation 
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and that a dosage which is beneficial for 
one individual may be injurious to another 
or may be ineffective for a third Such 
differences are expected to be especially 
frequent in man since cross-breeding, which 
is generally in force, favors variability 
among individuals of the human race 
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measure between 2 and 3 cm in diameter, 
the oval ones 1 5X2 to 2 5X5 cm In the 
medial portion of the right ilium, near the 
saero-ihac joint, several of the circular 
areas are confluent 

The contours of the areas of condensa- 
tion show a fine fuzziness, but otherwise 
they are sharply demarcated from the 
neighboring normal osseous structures 
The central portion of the sacrum shows an 
oblong area of condensing lesion measuring 
7 cm in length and 4 cm m width The 
ischium and pubic bones likewise show 
oblong areas of condensing lesion The 
sacro-ihac and hip joints appear to be 
normal (Fig 1) 

Vertebral Column — There is an evten 
sive sclerosing process involving the lower 
six dorsal and all the lumbar vertebra 
Some of the sclerotic areas are circular, but 
are not as sharply demonstrated as those 
of the pelvic bones The sclerosis of the 



are useful, not only for these new shock- the density of which was the same as that 
proof tubes, but also in transition from the of water The \-ray tube was the shock- 
old unprotected unfiltered superficial tech- proof, oil-immersed General Electric X- 
mc to the new type of tubes and treatment ray Company tube, type SP 1-4, having 




Fig 2 Back scatter with various sized fields, half value la>er 0 9 mm aluminum 

For this work all measurements were an inherent filter equivalent to 0 5 nun 
made with a Victoreen condenser r meter, aluminum 

used m conjunction with a wood phantom, Quality measurements were first made 
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rig 1 Taken on Oct 8 1931 this film shows 
rather sharply defined circular and oval areas of 
condensation scattered throughout the pelvic bones 

The normal architecture of the bone is 
either completely obhterated or indistinct 
throughout these areas The trabecula: 
show a marked thickening and the inter- 
trabecular spaces are either absent or 
markedly narrowed The circular areas 


Fur O The lumbar vertebra also si how scat! ter ed 
areas" of condensation which are irregularl> defined 
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measure between 2 and 3 cm in diameter,, 
the oval ones 1 5X2 to 2 5X5 cm In the 
medial portion of the right ilium, near the 
saero-ihac joint, several of the circular 
areas are confluent 

The contours of the areas of condensa- 
tion show a fine fuzziness, but otherwise 
they are sharply demarcated from the 
neighboring normal osseous structures 
The central portion of the sacrum shows an 
oblong area of condensmg lesion measuring 
7 cm in length and 4 cm in width The 
ischium and pubic bones likewise show 
oblong areas of condensmg lesion The 
sacro-iliac and hip joints appear to be 
normal (Fig 1) 

Vertebral Column — There is an exten 
sive sclerosing process involving the lower 
six dorsal and all the lumbar vertebra. 
Some of the sclerotic areas are circular, but 
are not as sharply demonstrated as those 
of the pelvic bones The sclerosis of the 




Fig 1 Taken on Oct 8, 1931 this film shows 
rather sharply defined circular and oval areas of 
condensation scattered throughout the pelvic bones 


The normal architecture of the bone is 
either completely obhterated or indistinct 
throughout these areas The trabeculse 
show a marked thickening and the inter- 
trabecular spaces are either absent or 
markedly narrowed The circular areas 
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Fig 1 Taken on Oct 8 1931, this film shows 
rather sharply defined circular and oval areas of 
condensation scattered throughout the pelvic bones 


The normal architecture of the bone is 
either completely obliterated or indistinct 
throughout these areas The trabeculae 
show a marked thickening and the inter- 
trabecular spaces are either absent or 
markedly narrowed The circular areas 


measure between 2 and 3 cm in diameter,, 
the oval ones 1 5X2 to 2 5X5 cm In the 
medial portion of the right ilium, near the 
sacro-iliac joint, several of the circular 
areas are confluent 

The contours of the areas of condensa- 
tion show a fine fuzziness, but otherwise 
they are sharply demarcated from the 
neighboring normal osseous structures 
The central portion of the sacrum shows an 
oblong area of condensing lesion measuring 
7 cm m length and 4 cm m width The 
ischium and pubic bones likewise show 
oblong areas of condensing lesion The 
sacro-ihac and hip joints appear to be 
normal (Fig 1) 

Vertebral Column — There is an exten- 
sive sclerosmg process involving the lower 
six dorsal and all the lumbar vertebra 
Some of the sclerotic areas are circular, but 
are not as sharply demonstrated as those 
of the pelvic bones The sclerosis of the 



are useful, not only for these new shock- the density of which was the same as that 
proof tubes, but also in transition from the of water The x-ray tube was the shock- 
old unprotected unfiltered superficial tech- proof, oil-immersed General Electnc X- 
rac to the new type of tubes and treatment ray Company tube, type SP 1-4, having 
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Fig 6 Anteroposterior view of the lumbar verte- Fig 7 The sclerosis extends into the cervical ver 
brae taken three years after the first examination, tebral bodies 

showing the sclerosis of the vertebral bodies to have 
become uniform 


showed some condensation The patient’s 
clinical condition remained very good, and 
the only symptom referable to the bone 
lesion was an intermittent dull, aching pain 
m the back with practically no disability 
The biopsy of the bone showed a thicken- 
ing of the bone trabeculae with a granulo- 
matous myelitis suggestmg tuberculosis, 
yet no tubercle bacilli were found m any of 
the sections Consequently, the micro- 
scopical examination failed to give full 
information as far as the etiology of the 
disease was concerned 

The chemical analysis showed only in- 
creased ash content and diminished water 
content, but otherwise normal composition 
It helped to rule out fluorine poisoning 
Despite the severe osteosclerosis of many 
of the flat bones, the blood picture re- 
mained relatively normal Apparently the 
normal bone marrow of the uninvolved 
bones was still able to compensate for the 
loss of the blood-forming spaces in the dis- 
eased bones The approximately normal 
blood picture likewise enabled one to 
e limin ate a bone disease associated with 


blood dyscrasias Syphilis of the bones had 
been ruled out by the repeatedly negative 
spinal fluid and blood Wassermann and 
Kahn precipitation tests There were no 
clinical manifestations to indicate the 
presence of Hodgkin’s disease Metastatic 
tumors and Paget’s disease were eliminated 
by the microscopic study and the clinical 
course Neither the roentgenological ap- 
pearance, the blood chemistry, nor the 
histological examination indicated the pres- 
ence of hyperparathyroidism 

Apparently the disease represents a low 
grade bone infection either of tuberculous 
or pyogenic etiology It probably belongs 
in the same group of cases which were re- 
ported by Bdrsony and Polgar, and sub- 
sequently by Rendich and Shapiro Yet 
in their cases, the roentgenological mani- 
festations are quite different, the disease 
being localized to the medial portion of the 
ilium 

As far as tuberculosis is concerned, there 
is nothing m the patient’s clinical history 
and symptomatology to indicate the pres- 
ence of this condition The lung-fields are 
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TABLE I — DEPTH INTENSITIES 


(Half Value Layer = 09 Him Aluminum) 



11 cm distance 

15 cm distance 

20 cm distance 

Depth 







(an) 

Field 100 cm 1 

Field 10 cm 1 

Field 150 cm 5 

Field 10 cm 5 

Field 250 cm 5 

Field 10 cm. 1 

0 

100 00% 

100 00% 

■EESEjES 

100 00% 

100 00% 

100 00% 

1 

02 25 

61 5 

71 25 

71 3 

75 0 

71 0 

2 

39 0 

38 5 

52 75 

48 8 

54 3 

45 0 

3 

25 3 

23 3 

33 25 

27 1 

38 7 

29 25 

4 

18 0 

14 7 

22 5 

19 0 

26 6 

20 0 

5 

12 0 

10 0 

16 75 | 

12 0 

20 2 

14 0 

6 

9 0 

6 8 

13 8 

9 5 

15 8 

10 25 

7 

6 75 

5 0 

10 6 

7 0 

13 0 

8 4 

8 

i 5 5 | 

3 7 

8 1 

5 0 

10 75 

6 4 

9 

4 2 

2 75 

6 75 

3 7 

8 4 

5 0 

10 

3 25 

2 0 

5 4 

2 5 

6 6 

3 8 

11 

2 5 

1 5 

4 4 

1 75 

5 25 

3 0 

12 

2 0 


3 0 


4 5 

2 2 

13 

1 5 

1 

2 0 


3 5 

I 8 

14 

1 25 


2 2 


2 9 

1 5 

15 

1 0 


1 8 


2 0 

1 3 

16 

0 8 


1 5 


2 0 

0 75 


are tabulated in chart form in Table I 
The field sizes are 10 sq cm for a small 
field and for a large field the maximum 
spread of the beam is utilized This last is 
100 sq cm at 11 cm distance, 150 sq 
cm at 15 cm distance, and 250 sq cm at 
20 cm distance The depth intensities for 
the intermediate field sizes can if necessary 
be interpolated from these values, although 
the difference between the curves at the 
shorter distances is too small to make this 
necessary 

It is planned to expand this work to 
include aluminum filtration of various 
thicknesses 


SUMMARY 

Surface and depth intensities are given 
for a shock-proof x-ray tube operated at 
100 kv p (half value layer 0 9 mm alumi- 
num) for the following distances and field 
sizes 

1 11 cm target-skin distance, 10 and 
100 sq cm fields, 

2 15 cm targe t-skm distance, 10 and 
150 sq cm fields, 

3 20 cm target sk in distance, 10 and 
250 sq cm fields 











NEUROBLASTOMA A CHILDHOOD TYPE OF MALIGNANT TUMOR OF 
THE SYMPATHETIC NERVOUS SYSTEM 

By I S STARTZ, M D , and J ABRAMS, M D , Elmhurst and Brooklyn, N Y 


s||jsHE fact that we have encountered The other main cellular division of the 
|j two cases of neuroblastoma, a-compara- medullary epithelium manifests itself as 
tively rare disease, wit hin a period of spongioblasts During the process of matu- 
one year, has prompted us to report these ration these cells pass through the np- 
eases and, in addition, to review some of ening phases of astroblasts, protoplasmic, 
the literature dealing with this fascinating and fibrillary astrocytes, and finally be- 
subject come the adult gha or neuroglia cell which 

Defimtton Neuroblastoma can be de- is the important supportive cellular struc- 
fined as a malignant tumor, derived from ture of the central nervous system These 
neuroblasts However, this statement con- elements stain with gold impregnation 
veys no significant impression unless one methods 

is f amil iar with the embryonic stages in Gliomas are derived from gha or neurog 
the cellular development of the nervous ha cells, and are the common tumors of the 
system central nervous system For some unex- 

Embryology — The medullary epithelium plained reason, the primitive neuron ele- 
is formed of primitive undifferentiated meats are more apt to exist in the sympa- 
nerve cells of ectodermal origin Early thetic nervous system than m the central 
m the course of histogenesis of the nervous nervous system, and so neuroblastomas are 
system, these cells lining the medullary more generally found m the sympathetic 
groove differentiate themselves into two chains and m the adrenal cortex, more 
mam divisions — germ cells and spongio- frequently in the latter 
blasts (Fig 1) Study of Figure 1 will be of great aid 

The germ cell in turn gives rise to two m visualizing the transitional stages of the 
types of cells, the neuroblast and the me- cellular development of the nervous sys- 
dulloblast The neuroblast ultimately be- tern, and the specific type of tumor de- 
comes the neuron or adult nerve cell nved from each of these cells This 
Both the neuroblast and the neuron have schematic chart has been formulated from 


an affini ty for silver (which fact is utilized composite data derived from literature 
to advantage for identification by means published by Bailey (1) and Boyd (2) 
of this staining selective property) The Pathology — In the older literature, 

neuroblasts are not only the precursors of neuroblastoma of the adrenal was mistaken 
neurons but also give rise to migrating for sarcoma because of the soft cellular 

, r - 1 > A M Art rtf t f 1 1 m rtT* f 1C_ 


cells (springing from ganglionic cells), the 
anlage of the sympathetic nervous sys- 
tem Some of the neuroblasts migrate 
ventrally toward the aorta to form the 
sympathetic chains and the chromaffin 
paraganghomc structures, and also invade 


sareoma-like appearance of the tumor tis- 
sue It was Virchow, m 1864, who first 
guessed at the nervous tissue origin of 
these cong enital suprarenal tumors, but he 
regarded them as gliomas Kuster (12), 
Lapomte and Lec£ne (13) reported tumors 

■a <• 1 Cl* . . 1 . _ i. _ J ll. 1 . 


paraganghomc structures, ana also mvaae napomre anu neccnc 

the mesodermal part of the suprarenal composed of undifferentiated sympathetic 
_i-„a ehmmnffin and eanghon cells as gliomas of the adrenal, believing 
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gland to form the chromaffin and ganglion 
tissue of the medulla (19) The medullo- 
blast has no affimty for silver or gold It 
is believed that the medulloblast can de- 
velop into a spongioblast or a neuroblast, 
or may give rise to an adult type of neurog- 
liar cell called ohgodendrogha 

*> 
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cells as gliomas of the adrenal, believing 
the rosettes were embryonic misplaced 
gha tissue Wright (23), in 1910, was 
the first to properly name the tumor as 
“neuroblastoma ” Quoting him— 

‘ Histologically the tumor is \ery cellular, 
resembling pnmitn e migrating cells of the sy m- 
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vertebrae, pelvis, and of the extremities 
showed on the roentgenogram a more or 
less marked condensation, the normal os- 
seous structure having been replaced by a 
milky white opacity 

Finally, there is a group of sclerotic 
osteitis of unknown etiology Sicard, Gaily, 
and Haguenau (16) were the first to use 
this term in 1926 They reported five 
cases of condensing osteitis However, 
these authors’ patients were not carefully 
studied Only one examination was per- 
formed in each case, there were no his- 
tological studies, and the period of observa- 
tion was short, amounting to two or three 
months only On studying the reproduc- 
tions of their cases, one gams the impres- 
sion that with the exception of one case, 
all of them could have been due to meta- 
static tumors 

Bdrsony and Polgfir (4), in 1928, re- 
ported a condition described by them as 
ostitis condensans lhi They observed 
several patients m each of whom the ilium 
showed a localized sclerosis in the neigh- 
borhood of the sacro-iliac joint The au- 
thors were unable to perform serial ex- 
aminations and were likewise unable to 
determine the etiological factor in their 
cases 

Rendich and Shapiro (15), in 1936, re- 
ported 12 cases, in which the roentgenologic 
findings were identical with the cases re- 
ported by Bdrsony and Polgdr Some of 
their patients presented cluneal symptoms, 
usually of the low back pain type The 
disease was found to occur m both sexes 
The examination of the entire osseous sys- 
tem failed to show evidence of multiplicity, 
except that occasionally the opposite ilium 
was also found to be involved In one of 
the cases, during an operation for sacro- 
iliac fusion, a piece of bone was removed for 
histological examination and the changes 
were found to be due to an inflammatory 
process The author concluded that the 
disease did not fall within the category of 
the known bone diseases, the etiology and 
the pathogenesis of the condition was un- 
known, and its clinical significance was de- 
batable 


The present report is concerned with a 
case m which progressive sclerotic bone 
changes occurred m the pelvic bones, verte- 
bra, and scapula associated with mildelini 
cal symptoms The patient had been 
under observation for almost sl\ years and 
in spite of careful clinical roentgenological, 
microscopical, and chemical study, no 
definite conclusions could be reached con- 
cerning the nature of the condition The 
lesions to be discussed subsequently do 
not bear any resemblance to any of the 
hitherto described bone lesions of either 
known or unknown etiology 

R W , a colored male, entered the Uni 
versity Hospitals in October, 1924, when he 
was 16 years of age Following an attack 
of sore throat and migratory multiple joint 
pains, he developed a pericarditis and endo- 
carditis Pencardiectomy was done and 
450 c c of reddish-brown fluid was removed 
The fluid contained pneumococa His 
general condition improved, but a hyper- 
trophy of the left heart and a systolic and 
diastolic murmur remained stationary 
In 1931, at the age of 21 years, he registered 
at the Out-patient Department because of 
pam at night — only in his back and left 
knee X-ray examination at this time 
showed areas of bone sclerosis scattered 
throughout the upper portions of both 
lha, the sacrum, and the lumbodorsal 
vertebra which simulated the appearance 
of prostatic metastatic tumors 

The dull, aching bone pams persisted 
until the next admission m September, 
1934 A few days before this admission 
the patient was seized with a sudden pam 
m the back of his head and neck Lum- 
bar puncture was done and it showed a pres- 
sure of 450 mm of water, normal dynamics, 
and grossly bloody fluid The fluid was 
not xanthochromic Wassermann and gum 
mastic tests were negative The diagnosis 
of spontaneous subarachnoid hemorrhage 
was made During his stay in the hospital 
he developed seiere pain in both wrists 
which responded to amvdopynne The 
systolic and diastolic murmurs o\er the 
aortic area were still present Repeated 
calcium and phosphorus determinations 



Fig 2 Case 1 {Left) Lung tumor in right upper chest (Right) Right upper chest over penetrated to 
demonstrate partial calcific infiltration of tumor 


bital region, and to other osseous struc- 
tures There is generally first noticed an 
ecchymotic spot about one eye, followed 
later by unilateral exophthalmos, with 
tumefaction of the temporal region The 
abdominal findings generally are of a 
mmor character The orbital involve- 
ment is more apt to occur on the same 
side as the primary adrenal tumor Stur- 
tevant and Kelly (21) emphasize the fact 
that ecchymosis of the eyehds and propto- 
sis, occurring m infants or chddren, should 
arouse suspicion of metastasis from a 
suprarenal growth 

The age group frequently determines 
the type of syndrome, those m the Pepper 
class existing more frequently during the 
infantile stage and the Hutchinson type 
is more apt to be found during the child- 
hood period Many cases have been re- 
ported m recent years that do not seem to 
fit into either the Hutchinson or Pepper 
type Frequently there are no ocular 
findin gs, and the primary tumor does not 
always occur in the suprarenal structure 
as m Case 1, reported m t h is communica- 
tion 


X-ray Findings —Only when there is 
metastasis to the osseous system can 
neuroblastoma be suspected or recognized 
roentgenologically The tumor generally 
mvades the skull, pelvis, and long bones 
The exophthalmos is produced by metas- 
tasis in the region of the orbit The skull 
findings are generally characteristic (Fig 
3, Case 1) Numerous pin-hole vacuo- 
lated areas are seen in the frontal region 
and to a lesser extent m the entire vault 
The cranium frequently has a moth-eaten 
appearance Thinning of the cortex is 
often present, with gaping of suture spaces 
(9) The shafts of the long bones and the 
flat bones exhibit small areas of resorption 
Periosteal reaction changes m the form 
of "perpendicular stnations,” “spicules,” 
and “whiskers” have been described by 
Henle (6), Lewis (15), Tidswell and Sear 
(22), Lederer (14), Klem (11), and Rypuis 
(20) Geschickter and Copeland (3), on 
the contrary, state that periosteal new 
bone formation is unusual m neuroblas- 
toma 

Radiation Therapy — Boyd (2), Kvarten 
and Twiss (10), and Holmes and Dresser 
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Tig 4 Shows the appearance of the condensatmg 
areas m the dorsal t ertcbrce 

eleventh and twelfth dorsal and the first 
lumbar vertebra involves uniformly the 
entire vertebral bodies The upper si\ 
dorsal and the cervical vertebra show a 
similar, but less marked, change Neither 
the arches nor the spmous or transverse 
processes are involved The small inter- 
vertebral joints and the intervertebral 
spaces are normal (Figs 2, 3, and 4) 

The nbs, clavicles, and the bones of the 
skull show no abnormalities 

Humeri and Sea pul % — The necks of the 
scapula show some diffuse, but not ex- 
tensive condensing lesion (Fig 5) The 
hunien are normal 

The sclerotic process throughout the 
pelvic bones (examinations Oct 3, 1934, 
and Jan 10, 1935) has become generalized 
and the dense areas have become confluent 
Only the central portions of the ilia and 
the distal end of the sacrum show normal 
architecture The condensmg lesion of 
the vertebral bodies has likewise pro- 
gressed, the) are uniform m density and 
Ivor) -like The cervical vertebra are 
also ini oh ed (Fig (j) The configuration 


of the pelvic bones and vertebra; are well 
' maintained despite the marked structural 
changes The cervical vertebra; and the 
necks of the scapula; are also denser than 
before 

The appearance of the pelvic bones and 
vertebra; on Nov 5, 1935, remains un- 
changed Several additional long bones 
were examined and were found to be nor- 
mal 

The sclerotic bone changes, as observed 
Nov 20, 1936, have progressed slightly 
(Figs S and 9) 

DISCUSSION 

The changes found m this patient’s 
bones are unusual The initial examina- 
tion showed circular and oval areas of con- 
densmg lesions in the pelvic bones and 
vertebra m a 21-year-old colored mdi- 
vidual They were suggestive of meta- 
static tumors of the type seen m pros- 
tatic carcinoma However, the patient’s 
age and the normal appearance of the pros- 
tate did not seem to justify this diagnosis 
During an observation period of almost 
six years, the well demarcated lesions be- 
came confluent, leading to a generalized 
condensation of n or y density of all the in- 
volved bones, with well maintained con- 
tours and forms Among the remaining 
bones only the necks of the scapula; 
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Fig 2 Com. 1 (Left) Lung tumor in right upper chest (Rtght) Right upper chest over penetrated to 
demonstrate partial calcific infiltration of tumor 


bital region, and to other osseous struc- 
tures There is generally first noticed an 
ecchjmotic spot about one eye, followed 
later by unilateral exophthalmos, with 
tumefaction of the temporal region The 
abdommal findings generally are of a 
minor character The orbital rnvohe- 
ment is more apt to occur on the same 
side as the primary adrenal tumor Stur- 
tevant and Kelly (21) emphasize the fact 
that ecchymosis of the eyelids and propto- 
sis, occurring in infants or children, should 
arouse suspicion of metastasis from a 
suprarenal growth 

The age group frequently determines 
the type of syndrome, those in the Pepper 
class existing more frequently during the 
infantile stage and the Hutchinson type 
is more apt to be found during the child- 
hood period Many cases have been re- 
ported in recent years that do not seem to 
fit into either the Hutchinson or Pepper 
type Frequently there are no ocular 
findings, and the primary tumor does not 
always occur in the suprarenal structure, 
as in Case 1, reported in this communica- 
tion 


\ -ray Findings — Only uhen there is 
metastasis to the osseous system can 
neuroblastoma be suspected or recognized 
roentgenologically The tumor generally 
imades the skull, pelvis, and long bones 
The exophthalmos is produced by metas- 
tasis m the region of the orbit The skull 
findings are generally characteristic (Fig 
3, Case 1) Numerous pin-hole vacuo- 
lated areas are seen in the frontal region 
and to a lesser extent in the entire vault 
The cranium frequently has a moth-eaten 
appearance Thinning of the cortex is 
often present, with gaping of suture spaces 
(9) The shafts of the long bones and the 
flat bones exhibit small areas of resorption 
Periosteal reaction changes in the form 
of “perpendicular stnations,” “spicules,” 
and “whiskers” hare been described by 
Henle (6), Lewis (15), Tidswell and Sear 
(22), Lederer (14), Klein (11), and Rypins 
(20) Geschickter and Copeland (3), on 
the contrary, state that periosteal new 
bone formation is unusual in neuroblas- 
toma 

Radiation Therapy —Boyd (2), Kwarten 
and Twiss (10), and Holmes and Dresser 
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Fig 4 Shows the appearance of the eondensatmg 
areas m the dorsal vertebra: 

eleventh and twelfth dorsal and the first 
lumbar vertebrae involves uniformly the 
entire vertebral bodies The upper six 
dorsal and the cervical vertebrae show a 
similar, but less marked, change Neither 
the arches nor the spinous or transverse 
processes are involved The small inter- 
vertebral joints and the intervertebral 
spaces are normal (Figs 2, 3, and 4) 

The ribs, clavicles, and the bones of the 
skull show no abnormalities 

Humeri and Scapulx — The necks of the 
seapuke show some diffuse, but not ex- 
tensive condensing lesion (Fig 5) The 
humen are normal 

The sclerotic process throughout the 
pelvic bones (examinations Oct 3, 1934, 
and Jan 10, 1935) has become generalized 
and the dense areas have become confluent 
Only the central portions of the ilia and 
the distal end of the sacrum shoiv normal 
architecture The condensing lesion of 
the -vertebral bodies has likewise pro- 
gressed, they are uniform in density and 
ivory-like The cervical \ ertebra are 
also invoked (Fig G) The configuration 


of the pelvic bones and vertebrae are well 
maintained despite the marked structural 
changes The cervical vertebra and the 
necks of the scapulas are also denser than 
before 

The appearance of the pelvic bones and 
vertebra on Nov 5, 1935, remains un- 
changed Several additional long bones 
were examined and were found to be nor- 
mal 

The sclerotic bone changes, as observed 
Nov 20, 1936, have progressed slightly 
(Figs S and 9) 

DISCUSSION 

The changes found in this patient’s 
bones are unusual The initial examina- 
tion showed circular and oval areas of con- 
densing lesions in the pelvic bones and 
vertebra in a 21-year-old colored indi- 
vidual. They were suggestive of meta- 
static tumors of the type seen in pros- 
tatic carcinoma However, the patient’s 
age and the normal appearance of the pros- 
tate did not seem to justify this diagnosis 
During an observation period of almost 
six years, the well demarcated lesions be- 
came confluent, leading to a generalized 
condensation of ivory density of all the m- 
\olved bones, with well maintained con- 
tours and forms Among the remaining 
bones onl\ the necks of the seapulce 
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r.g 4 Case 1 (Left) Intramedullary ostcolj Uc areas in shaft of left humerus 
tcmally 


Physical status of the patient remained 
approximately the same for about ten 
days, after which he became progressively 
worse Transfusion was given On De- 
cember 25, a hard irregular glandular 
mass was discovered m the right inguinal 
region Biopsy report of inguinal lymph 
nodes follows 

“ Gross description Specimen consists of 
four portions of tissue and consists of several 

"^5 iS? the 01 "^ 0 ^ pSes 

srs 

on section, with no distinct architecture 

stZ’XS' “TnTnr 


alveolar structure Distinct fibrils can be 
made out in association with some of the 
cells No distinct characteristic rosettes are 
evident in the section Some areas of necrosis 
and some vascular invasion and extension are 
noted Lymph node structure is lost in most 
of the section In one fragment sinusoids are 
found filled with hyperchromatic tumor tissue, 
with intervening thin columns of lymphoi 

stroma , , , ^ .... . 

"Pathological diagnosis Malignant infiltrat- 
ing tumor suggesting neuroblastoma A- 
An grist. 

Four \-ray high voltage treatments 
were given over the dorsal spme and three 
over the right anterior chest, each treat- 
ment consisting of 100 r units No bene- 
ficial effect was noted 

The child became weaker, with tempera- 
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X of the pelvic bones and vertebrae are well 

^ ' maintained despite the marked structural 

changes The cervical vertebrae and the 
necks of the scapulae are also denser than 

Fig 4 Shows the appearance of the condensating , . 

areas in the dorsal vertebra Delore 

The appearance of the pelvic bones and 

eleventh and twelfth dorsal and the first vertebrae on Nov 5, 1935, remains un- 
lumbar vertebra; involves uniformly the changed Several additional long bones 
entire vertebral bodies The upper six were examined and were found to be nor- 
dorsal and the cervical vertebrae show a mal 

similar, but less marked, change Neither The sclerotic bone changes, as observed 
the arches nor the spmous or transverse Nov 20, 1936, have progressed slightly 
processes are involved The small inter- (Figs 8 and 9) 
vertebral joints and the intervertebral 

spaces are normal (Figs 2, 3, and 4) discussion 

The ribs, clavicles, and the bones of the The changes found m this patient’s 
skull show no abnormalities bones are unusual The initial examina- 

Humen and Scapulas — The necks of the tion showed circular and oval areas of con- 


scapulse show some diffuse, but not ex- densing lesions in the pelvic bones and 
tensive condensing lesion (Fig 5) The vertebras in a 21-year-old colored mdi- 


humen are normal 

The sclerotic process throughout the 
pelvic bones (examinations Oct 3, 1934, 
and Jan 10, 1935) has become generalized 
and the dense areas have become confluent 
Only the central portions of the lha and 
the distal end of the sacrum show normal 
architecture The condensing lesion of 
the vertebral bodies has likewise pro- 
gressed, they are uniform in density and 
ivory-like The cervical vertebra are 
also ini oh ed (Fig b) The configuration 


vidual They were suggestive of meta- 
static tumors of the type seen in pros- 
tatic carcinoma However, the patient’s 
age and the normal appearance of the pros- 
tate did not seem to justify this diagnosis 
During an observation period of almost 
six years, the well demarcated lesions be- 
came confluent, leading to a generalized 
condensation of ivory density of all the in- 
volved bones, with well maintained con- 
tours and forms Among the remaining 
bones only the necks of the scapula; 
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Fig 7 (Upper) Case 2 Left retrograde 
urography Tumor mass in left upper quadrant 
with downward displacement and flattening of 
left kidney pelvis and its calices 

Fig 8 (Middle) Case 2 Destruction of in 
fertor angle of right scapula (Loner) Destruc 
tion of outer end of right eleventh rib 
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Fig 8 Film of pelvis taken five years after 
the first examination shows that the sharply de 
fined areas of condensation have become confluent 
Only the central portions of the ilia remain un 
sclerosed 

clear, and roentgen-ray examination of the 
abdomen shows no evidence of calcified 
mesenteric or retroperitoneal nodes 

On the other hand, there is ample evi- 
dence m the patient’s clinical history of 
previous non-tuberculous infections He 
had a septic pericarditis in 1924, which 
necessitated surgical intervention The 
patient suffers from an aortic and mitral 
valvular disease, and there is a history of 
repeated rheumatic involvements of several 
small joints There is likewise a history of 
a spontaneous subarachnoid hemorrhage 
which clinically was thought to be rheu- 
matic in origin 

There is a possibility that through bac- 
terial embolism with slightly virulent 
micro-organisms a low grade infectious 
process was originated m the involved 
bones, leading to a secondary condensing 
lesion, without evidence of suppuration 

We are presenting this case to the mem- 
bers of the International Congress in the 
hope that someone may help to elucidate 
the true nature of the disease 
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Fig 9 Lateral view of the lumbar vertebra 
five years after the first examination The verte- 
bral bodies are ivory like m density The vertebral 
contours and intervertebral spaces are normal 
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I iK 0 Com. 1 I'UolomicroKraph of section 
from inguinal lymph node. 


eases, May 23, 1912, reported “hereditary 
deforming chondrodystrophy ” The opin- 
ion rendered on subsequent roentgeno- 
grams, dated April 24, 1931, was that of 
Ollier’s disease On Feb 10, 1931, the 
child developed enlarged cervical glands 
X-ray treatments were given over the 
neck area at St Mary’s Hospital, Brook- 
lyn, m fractional doses over a period of 
one month to reduce the size of these 
glands, and also for possible beneficial 
effect on the bony lesions m the right 
leg if the same was caused by hyperpara- 
thyroidism Soon thereafter, the child 
was under observation at the House of St 
Giles the Cripple, at which institution a 
diagnosis of congenital hypertrophy of the 
right leg was made Abdominal exami- 
nation at that time did not reveal any 
palpable masses or enlarged liver or spleen 
On April 15, 1935, patient had the first 
attack of abdominal pain with vomiting 

Present Complaint — Recurrence of pain 
in abdomen, with vomiting for past four 
days 

Physical Examination — Well nounshed 
pale looking child Head, nose, ears and 
throat essentially negative Glands in 
neck slightly enlarged Chest negative 
Abdomen showed bulging in left upper 
quadrant No ngidity or tenderness pres- 
ent A mass the size of a grapefruit 
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pathetic nervous system, somewhat larger than Clinical Picture — Neuroblastoma gen- 
a lymphocyte, with a densely chromatic nu- erally occurs during infancy or childhood 
cleus, and a narrow run of cytoplasm The and is exceedingly malignant In the 
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Fig 1 Schematic chart of cellular development of nervous system and the type of tumor derived from 
each of these cells 


matrix in which the cells rest contains delicate 
fibnll'e which do not take the stam of connec- 
tive tissue, collagen, or neuroglia They are 
probably primitive axis cylinders The cells 
often assume a roughly circular formation 
about a bundle of fibnllte These character- 
istic tumor ‘rosettes’ are found m the primary 
tumor but not usually in the metastasis ” 

It must be remembered that m the bi- 
opsy study, rosettes are seen only in the 
minority of cases Lewis and Geschickter 
(16), m their study of 40 cases, reported 
the presence of rosette formation in only 
one-third of their group In the absence 
of rosettes, an absolute diagnosis from the 
pathologic specimen alone is often exceed- 
ingly difficult and occasionally impossible 
Ryprns (20) emphasizes the fact that smce 
the characteristic finding is a small round 
cell, highly undifferentiated, with a con- 
siderable amount of fibnllar material, 
the condition is often confused with 
Ewing’s tumor and other highly undiffer- 
entiated neoplasms 


adult it is extremely rare Ritter (19) has 
reported two cases in persons past middle 
age, occurring in the intestines, with metas- 
tasis to the adjacent mesenteric lymph 
nodes Both cases, however, were of rela- 
tively benign character Boyd (2) be- 
lieves a diagnosis of neuroblastoma m an 
adult is an extremely risky one 
With the publication of an article by 
Pepper (18), m 1901, and one by Hutch- 
inson (8), m 1907, each describing a dif- 
ferent clinical manifestation of this dis- 
ease, two types have smce been univer- 
sally accepted, each named after the re- 
spective author In the Pepper syn- 
drome, the tumor starts m the suprarenal, 
more frequently on the right side, with me- 
tastasis to the liver and adjacent lymph 
nodes The liver may become so enlarged 
as to fill the greater part of the abdomen, 
usually not associated with any jaundice 
In the Hutchinson type, there occurs me- 
tastasis to the skull, particularly the or- 
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" one in making a roentgenographic 
diagnosis of “probable neuroblastoma ” 
Case 2 It is difficult to associate the 
unilateral skeletal pathology m the right 
scapula, right hand, right tibia, and right 
cle\ enth rib with that of neuroblastoma 
The osseous lesions were first discovered 
three years prior to the disclosure of the 
suprarenal tumor Because of the slow 
growing character of the skeletal changes, 
one is inclined to believe that the osseous 
pathology was independent of the neuro- 
blastoma m the suprarenal and that we 
were dealing with a case of osteodystro 
pluafibrosa umlateralis, rather than bone 
metastasis Unfortunately, no biopsy was 
obtained of any of the bone lesions 


Tig 11 Case 2 Photomicrograph of sec- 
tion from suprarenal tumor tissue 


Pathologic Report — ‘ Specimen consists of 
a cystic mass 12 cin m diameter External 
surface is mottled pearly white and red, rough, 
slightly lobulated On section, some of the 
wall is thinned, but for the most part it is 
thickened and lined by soft reddish-brown 
papillomatous material, and some rattier fresh 
blood clot Microscopic examination [Fig 1 1 ] 
shows a small amount of loose fibrous tissue 
stroma to which is attached a tissue composed 
of a small amount of very fine reticulum sup- 
porting numerous small columnar-like cells 
This tissue is permeated by T numerous delicate 
blood vessels from the walls of which many of 
these cells assume a radial disposition The 
cells are uniform m size and shape There are 
also areas of necrosis and of extensive hemor- 
rhage An occasional arrangement suggesting 
rosette formation is seen Diagnosis neuro 
blastoma ” — M Lederer, M D 

The patient died on the day after the 
operation 

DISCUSSION 

Case 1 It is mterestmg to note that 
the primary lesion was m the upper sym- 
pathetic ganglia, instead of the more com- 
mon suprarenal site Clinically there were 
no orbital findings such as ecchymosis or 
unilateral exophthalmos, as is generally 
seen in the Hutchinson type The skeletal 
changes, particularly in the frontal region 
of the vault of the skull, were sufficient to 


SUMMARY 

1 We have reviewed the embryology, 
pathology, clinical picture, roentgen find- 
ings, and radio-responsiveness of neuro- 
blastoma 

2 Two cases of neuroblastoma have 
been presented, one in which the primary 
lesion was located in the upper sympathetic 
ganglion, and the other in the suprarenal 
gland 

I S S 40 — 16 Gleane St , Boro of Queens N Y 
J \ CMC Bushwich Ave , Boro of Brooklyn N Y 
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Fig 3 Case 1 (Left) Pin hole shadow m frontal region, of skull with widening of coronal suture (Right) 
Frontal area magnified for better visualization of minute osteoporotic shadows 


(7) have used radiation therapy m then- 
cases and found that the reaction did not 
alter the progress of the disease Gibson 
(4) states that in inoperable eases, deep 
roentgen-ray therapy deserves a trial al- 
though no statistics are available as to its 
efficiency Hauser (5) reports a case 
which was radioresponsive although only 
temporarily so Only \-ray therapy was 
utilized by us in the two cases recorded 
in this paper but with very little effect 
Apparently the character of response of 
neuroblastoma metastasis to radiation is 
similar to that of carcinoma metastasis 

CASE REPORTS 

Case 1 DM, colored, aged 3, ad- 
mitted on Dec 10, 1935, to the Queens- 
boro Contagion Hospital as a suspected 
poliomyelitis The onset had been in- 
sidious, dating back approximately four 
months prior to admission There was 
complete loss of sensation and paralysis 
was present below the level of the fifth dor- 
sal \ ertebra The liver and spleen were not 
palpable, but the abdomen was moderately 
distended with gas and sensitn e to palpa 
tion Temperature was 104° at the time 
of admission X-ray examination of chest 
(Fig 2) disclosed a large globular, partly 
calcified tumor mass in the right upper 
lobe It was then considered highly prob- 


able that the paralysis of the lower extremi- 
ties was bemg caused by pressure on the 
cord by tumor tissue A tentative diag- 
nosis of transverse myelitis was made, and 
the patient transferred to the Queens 
General Hospital 

All of the osseous structures were then 
\-rayed The skull disclosed (Fig 3) 
pin-hole vacuolated areas in the vault, 
chiefly m the frontal region The co- 
ronal suture was separated The long 
bones (Fig 4) showed poorly demarcated 
osteolytic areas, intramedullary in situa- 
tion The areas of bone destruction were 
larger in the pelvic bones (Fig 5 -A) The 
only sign of periosteal reaction in the long 
bones was located m the distal fourth of 
the shaft of the left femur at the external 
margin (Fig 5-5) Roentgenologically a 
diagnosis of “probable neuroblastoma” 
was made 

Blood Study — Urea nitrogen, 60 3 mgm , 
cholesterol, 312 mgm , Wassermann and 
Kline tests negative Blood culture posi- 
tive for Staphylococcus albus Hemoglo- 
bin, 30 per cent, red blood corpuscles, 
2,290,500, white blood corpuscles, 7,520, 
61 per cent polymorphonuclears, 32 per 
cent lymphocytes, 6 per cent monocytes, 
1 per cent eosmophiles 

Urine Examination — Negative except 
for trace of albumin 
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CASE REPORTS AND NEW DEVICES 


ROTARY STORAGE CONTAINER FOR 
RADON GLASS CAPILLARIES 1 

By CARL B BRAESTREP and F SELLMER, 
New York City 

Trom the Physical Laboratory, Division of 
Cancer, Department of Hospitals 

In the Department of Hospitals of the City 
of New York the emanation plant at the Cancer 
Institute supplies all the radon for the various 



Tig 1 Photograph showing unloading of con 
lamer (actually there is a one inch kad screen 
between the container and technician) 


municipal hospitals Since a great variety of 
radon applicators are used, it necessitates keep- 
ing in stock an ample supply of radon glass 
capillaries 

In order to protect the radium technicians 
against stray radiation from the radon m 
stock, we developed a rotary storage container 
for the glass capillaries In the design of this 
container we had three objects in mind 
first, to completely surround the radon tubes 
until several centimeters of lead, secondly, to 
reduce the handling of the bare glass tubes to a 
minimum, and lastly, to develop a method 
whereby the fragile capillaries were not broken 
in the process of loading and unloading The 
last objective presented the greatest difficulties, 
but these were finally overcome and the con- 
tainer described herein now has been used for 


more than a year with no breakage whatso 
ever 

In Figure 2 is shown a cross section through 
the container Mounted on a vertical shaft 
is a brass enclosed cylindrical lead disk provided 
with 35 compartments, each 32 mm long and 
3 mm m diameter The disk which is mounted 
m a lead-lined brass easing can be rotated 
around its axis by means of the handle In the 
top of the easing is a hole with a funnel through 
which the capillary tubes may slide into the 
compartments By shifting the position of the 
disk each radon tube is loaded into a separate 
compartment, the number of which is indi- 
cated on a dial at the top 

Each compartment is provided with a trap 
door at the bottom This door is normally 
closed, but may be opened by a lever when the 
compartment is above the receptacle used in 
transferring the radon tube to the measunng 
device or loading table 

In addition to the lead of the container, fur- 
ther protection against stray radiation is ob- 
tained by means of a one-inch screen placed 
between the operators and the container The 
device, including the lead screen, is mounted 
on a truck and may be moved into whichever 
room it is to be used 

The container is first loaded in the pump 
room with a capillary just removed from the 
pump and suitably subdivided, each section 
being placed in a separate compartment 
The device is later rolled into the measunng 
room, where each glass tube is temporarily 
removed from the container to determine its 
value in milhcunes A record is kept of each 
capillary, giving the number of milhcunes, 
time of measurement, and the number of its 
compartment 

The device is finally placed next to the load- 
ing bench, where the technician inserts the 
glass tubes into the various forms of applica- 
tors In selecting the capillary, he consults the 
above-mentioned record, making correction 
for the decay of the radon 

To ascertain the amount of stray radiation 
received by the technicians, we made a senes 
of ionization measurements, using average 
working conditions 

With nine radon capillaries having a total 
strength of 174 milhcunes, the stray radiation 
was less than 0 009 r/roin at 30 cm distance 
from the center of the container The calibra- 
tion of the ionization chamber was obtained by 
using a 1 98 mg Ra standard at a distance of 
one meter The conversion to roentgens was 
made by assuming 1 gm minute — 132 r at a 
distance of I cm , using a filtration of 0 5 mm 
Pt This value checks closely with that ob- 
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ture varying between 98 S and 106 4 de- is an area quite large and hyperchromatic 
grees The pulse range was between 100 Definite extension into lymphatic and 
and 140, and respirations between 24 and vascular channels is evident Some cells 



Fig 5 Case 1 (Left) Large poorly demarcated osteolytic areas m pelvis and 
upper femora (RijAl) Periosteal elevation (magnified) at margin of lower femur 


48 On January 21, a transfusion of 100 
c c was given The patient died on 
January 27 

Postmortem Record — Autopsy Jan 27, 
1936 Pathologists, Dr Santora and Dr 
Davidson Limited examination only 

Anatomical Diagnosis 

1 Neuroblastoma of upper sympathetic 
ganglion, with 

2 Massive metastasis to lymph nodes, 

3 Metastasis to bone , 

4 Extensive lymphatic and blood \essel 
permeation , 

5 Transverse myelitis in cenical region 
by compression through t ertebral bodies 
(cluneal) , 

6 Cystitis, 

7 Secondary anemia, marked, 

«S Pulmonary edema, marked 

Cause of Death — Neuroblastoma with 
extension and cord compression and ter- 
minal ascending infection 

Microscopic Examinations (tumor tis- 
sue) — Extensive necrosis and large groups 
of hyperchromatic cells with some fibrillar 
tissue Most of the cells are small and 
rounded, until scant cytoplasm There 


show ganglion cellular characteristics with 
distinct nucleoli and considerable cyto- 
plasm Other cells show considerable lip- 
oid accumulation in the cytoplasm A 
rare rosette structure can be made out 
Bielschowsky stams show some cellular 
positive fibers m direct relationship to 
groups of cells Fibers are prominent 
and numerous and suggest that the fibril- 
lar background noted m the hemotoxm 
and eosin sections are in part neurofibnls 

No marked changes or significant find- 
ings disclosed m adrenals, kidneys, hver, 
or spleen 

Case 2 L F , aged three and one-half 
years, white female, admitted to Trinity 
Hospital on June 16, 1935, with chief com- 
plaints of (1) pam in the upper abdomen 
with vomiting of four days’ duration, 
(2) mass m upper abdomen, (3) abnormal 
growth of right leg since infancy 

Past History —At the age of two months, 
the child had pyelitis When five months 
old, her mother noticed that the baby’s 
nght ankle was "swollen " X-ray ex- 
amination at the Hospital for Joint Dis- 
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ned to have the storage container remotely 
controlled, thereby reducing the stray radia- 
tion to a negligible amount 


A "BITE-TYPE" SINUS-MASTOID HEAD 
REST 

B) J MARSHALL NELLY M D , Lincoln, Nebraska 

The purpose of this communication is to de- 
scribe a simple and effective device which per- 
mits immobility and accurate position in ra- 
diographic study of the paranasal sinuses and 
mastoid processes Ihc principle of construc- 
tion as used for sinus work, is two horizontal 
bakelite bars which are shaped so as to permit 
thejawstoclampover them m both the Caldwell 
and Waters positions The board is so built 
that it fits over an S X 10 inch cassette The 
horizontal bars are lived to two upright poles 
of the correct height to accommodate the 
mouth m both the Caldwell and Waters positions 
(Fig 1) With a minimum of care m position- 
ing the mouth on the bars the sagittal plane 
of the head is absalutelj perpendicular to the 
plane of the film and it remains only for the 
tuhe to be centered in order to obtain perfect 
position With the jaws clamped onto these 
bars it is almost impossible for motion to take 
place during the exposure The principle of 
the mastoid rest is the same, namely, an up- 
right or perpendicular piece which is attached 
to an adjustable horizontal bar The upright 
piece may be moved along the horizontal bar 
to accommodate the various shapesof patients 
heads The horizontal bar swings from one 
half of the cassette to the other thereby per- 
mitting the exposure of both mastoids on one 
film (Fig 2) 

In the Waters position the lead cover is re- 
moved and the patient is instructed to bite 


down onto the lower horizontal bar in such a. 
way that the chm and tip of the nose touch the 
cassette A piece of good bond paper is placed 
over the bar for sanitary purposes and between 
each patient the bar is washed with alcohol or 
removed and boiled if desired With the head, 
m this position the tube is tdted from 10 to 15- 
degrees toward the feet, depending somewhat 
on the shape of the patient’s head, and the ex- 
posure to be made (Fig 3) Since motion is- 
almost impossible the length of exposure is not 
important and almost any desired combination 
of technical factors may be used It is also 
possible to increase the anode-film distance if 
so desired 

In the Caldwell position the other half of the 
S X 10 cassette is used and again immobility 
is attained by means of another horizontal bar 
winch is placed somewhat higher and more 
posteriorly The tube is angled about 10 to 12 
degrees in this position (Fig 4) 

After both exposures have been made the 
exposed portion of the film is covered and the 
mask removed A flash exposure is then made 
with the number and name in place The re- 
sult is a good view of the paranasal sinuses in 
both the Waters and Caldwell positions on one 
S X 10 inch cassette (Fig 5) 

For study of the mastoids both the horizontal 
bars are removed and the single upright piece 
is placed With the head in the true lateral 
position, as judged by the radiologist or tech- 
nician, it is held thus by asking the patient to 
bite onto the upright bar It is readily seen 
that, with the jaws tightly clamped it is im- 
possible for tlie head to be in other than a per- 
fectly parallel plane with the cassette Rota- 
tion of the head is also impossible after the 
jaws have been properly placed The tube is 
then angled 15 degrees toward the feet and face 



STARTZ AND ABRAMS NEUROBLASTOMA 


237 


:ure varying between 9S S and 106 4 de- is an area quite large and hyperchromatic 
?rees The pulse range was between 100 Definite extension into lymphatic and 
and 140, and respirations between 24 and vascular channels is evident Some cells 



Fig 5 Case 1 (Left) Large poorly demarcated osteolytic areas m pelvis and 
upper femora (Right) Periosteal elevation (magnified) at margin of lower femur 


4S On January 21, a transfusion of 100 
c c was given The patient died on 
January 27 

Postmortem Record — Autopsy Jan 27, 
1936 Pathologists, Dr Santora and Dr 
Davidson Limited examination only 

Anatomical Diagnosis 

1 Neuroblastoma of upper sympathetic 
ganglion, with 

2 Massive metastasis to lymph nodes, 

3 Metastasis to bone, 

4 Extensive lymphatic and blood vessel 
permeation , 

5 Transierse myelitis in cervical region 
b) compression through vertebral bodies 
(clinical), 

6 Cystitis, 

7 Secondary anemia, marked, 

S Pulmonary edema, marked 

Cause of Death — Neuroblastoma with 
extension and cord compression and ter- 
minal ascendmg mfection 

Microscopic Examinations (tumor tis- 
sue) — Extensive necrosis and large groups 
of hyperchromatic cells with some fibrillar 
tissue Most of the cells are small and 
rounded, with scant cytoplasm There 


show ganghon cellular characteristics with 
distinct nucleoli and considerable cyto- 
plasm Other cells show considerable lip- 
oid accumulation in the cytoplasm A 
rare rosette structure can be made out 
Bielschowsky stams show some cellular 
positive fibers in direct relationship to 
groups of cells Fibers are prominent 
and numerous and suggest that the fibril- 
lar background noted m the hemotoxm 
and eosrn sections are m part neurofibnls 

No marked changes or significant find- 
ings disclosed m adrenals, kidneys, liver, 
or spleen 

Case 2 L F , aged three and one-half 
years, white female, admitted to Trmity 
Hospital on June 16, 1935, with chief com- 
plaints of (1) pain in the upper abdomen 
with vomiting of four days’ duration, 
(2) mass m upper abdomen, (3) abnormal 
growth of right leg since infancy 

Past History — At the age of two months, 
the child had pyehtis When five months 
old, her mother noticed that the baby’s 
right ankle was “swollen ” X-ray ex- 
amination at the Hospital for Joint Dis- 
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Fig 2 


details becomes necessary , which demands an 
adaptation of thee} e to the finer structure of the 
picture, in order to obtain an improved reading 
or interpretation of the film In this respect 
however, there seems to be much room for 
improvement, as the art of reading way films 
is frequently not sufficiently supported by the 
technical devices used for their examination 
And this is especially true when a case requires 
comparative study of various x-ray films taken 
at different times and under different condi- 
tions In order to obtain maximum informa- 
tion from an x-ray film and to facilitate scien 
tific interpretation, an x-ray illuminator of 
maximum efficiency is a prerequisite which 
ought to fulfill the following requirements 

1 Strongest possible source of light to 
illuminate even the darkest parts of an over- 
exposed film 

2 Finest regulation down to almost com 
plete darkness in order to study the thin and 
under-exposed negatives 

3 Possibility to confine the field of view 
to any part of the film in order to obtain more 
contrast and to be able to concentrate on 
difficult structures 

4 The illuminator must be arranged for 
greatest possible convenience of the examining 
physician He must be able to relax completely 
and concentrate on the study of details of the 
film without undue tiring 

5 It should be possible to make tracings 
of x-ray films ( e g , spine cases) and to take 


measurements without having to fix the film 
with special gadgets 

() Furthermore the viewing box should be 
handy, it should fit into small space, it 
should be movable in order to be used in the 
operating and plaster room as well as at the 
bedside, and finally it should be reasonably 
priced 

All these requirements are fulfilled by the 
viewing box (Figs 1 and 2), winch has been 
built based upon many years of experience 
One of the most important principles used 
in this new device is characterized by the fact 
that the entire apparatus is arranged verti- 
cally, thereby permitting a considerable saving 
m space without sacrificing the large distance 
from the source of the hght to the film which 
is necessary to preserve the films from over- 
heating in using strong sources of hght 
Figure 3 shows a front view, a plane view, 
and a vertical section through the device 
The illuminator has the form of a vertical 
column of about the height of a table 

The casing (1) is made of sheet metal pro- 
vided with an insulating lining (2) of asbestos 
Four caster wheels (3) ensure easy moving 
The film support at the upper end of the casing 
consists of a horizontal light-diffusing glass 
plate (5) preferably of bluish color The field 
of view can be confined variably by two self- 
rolling curtains (17 and IS ) 

An electric bulb (9) of 1,500 watts is ar- 
ranged m the center of the bottom (4) giving 
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was palpable on the left side of the ab- 
domen, extending from the costal margin 
to the level of the umbilicus Liver not 


nb (Fig 8-B ) There are also well de- 
marcated areas of bone destruction with 
structural thickening of the proximal and 



Fig 9 ( Left ) Case 2 Structural changes in phalanges of index and middle fingers 

and first and second metacarpal bones of right hand Left hand negative 

Fig 10 (Right) Case 2 Right leg shows intramedullary osteoporosis of proximal 
and distal thirds of tibtal diaphysts with structural enlargement of distal fourth of 
tibia Left leg normal 


palpable The right leg was enlarged, but 
no pittmg, tenderness, nor sensory dis- 
turbances were disclosed The middle 
and index fingers of the right hand were 
enlarged and somewhat deformed 

Blood Findings — Ur ea nitrogen, 1 3 mgm , 
cholesterol, 200 mgm , blood calcium, 12 5 
mgm , blood phosphorus, 3 7 mgm , Was- 
sermann and Mantoux tests negative, 
hemoglobin, 70 per cent, red blood cor- 
puscles, 2,300,000, white blood corpuscles, 
S,0l)0, polymorphonu clears neut , 57 per 
cent, polymorphonuclears mature, 52 per 
cent, polymorphonuclears immature, 5 
per cent , lymphocytes 43 per cent 

X-ray Findings — Examination of uri- 
nary tract (Fig 7) left side urography 
show s left kidney to be displaced downward 
and mcsially by a tumor mass above, as- 
sociated with flattening and distortion of 
its kidnej peh is and cahces Roentgenog- 
raphy of the skeletal structures dis- 
closes osteoljtic changes within the in- 
ferior angle of the right scapula (Fig S- 4) 
and in the outer end of the right ele\ enth 


middle phalanges of the index finger and 
all of the phalanges of the middle finger 
and less conspicuous changes of similar 
character m the shafts of the first and 
second metacarpal bones, right hand (Fig 
9) The right tibia (Fig 10) presents a 
few' rather poorly demarcated intramedul- 
lary longitudinal areas of osteoporosis with 
structural enlargement in the lower third 
of its diaphysis and less pronounced intra- 
medullary osteolytic changes m the upper 
third of the shaft Skull findings are nega- 
tive 

A -ray Therapy — One high \ oltage treat- 
ment gnen oxer left upper quadrant 
amounting to 200 r units No beneficial 
effect noticed 

Operative Findings — A large suprarenal 
cystic tumor was present, which was dis- 
sected free and removed (July 17, 1935) 
Kidneys appeared noi mal A few enlarged 
retroperitoneal glands were found Liver, 
stomach, pancreas, and spleen were nor- 
mal 
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sufficient lliumination for the study of even 
the darkest films 

A heavy rheostat (11) controlled by a crank 
(12), the handle (Id) of which projects out- 
wardly through an arcuate slot (14) permits 
finest regulation of light from almost complete 
darkness to full power of 1,500 watts 
The vertical arrangement of the apparatus 
provides sufficient distance between the strong 
source of fight and the film and thereby pre- 
vents overheating of the film m spite of omis- 
sion of special and complicated cooling devices 
The location of the heavy rheostat in the 
lower half of the viewing bo\ sep.es as a 
weight for stabilizing the device 
The viewing box is about 90 cm high, the 
base is 37 X 37 cm , and the top is 52 X 52 cm 


CONGENITAL CYSTIC DISEASE OE THE 
LUNG IN NEW-BORN INFANT 1 

By I RANCES A FORD M D , Detroit, Michigan 
Radiologist at Woman's Hospital 




Tins report of a gradually expanding pul- 
monary cjst m a new-born infant diagnosed 
by roentgenologic examination and confirmed 
by autopsy findings, is presented to add to the 
increasing list of verified instances of congenital 
cystic disease of the lung 

The pathologic basis of pulmonary cystic 
disease has been ably described by Koontz, 
and by King and Hams in recent medical 
literature, but the condition is sufficiently 
rare so that even some pathologists of wide 
experience have expressed doubts of its occur- 
rence os a truly congenital malformation 
Koontz believes that the cysts develop from 
occlusion of a portion of the bronchial tree dur- 
ing embryonic life, withsubsequent expansion of 
the distal trunk by retained secretions If the 
dilated terminal portion of the bronchus fails 
to rupture with establishment of respiration, a 
silent non-expansile structure remains When 
communication between the cyst and the sur- 
rounding lung tissue does occur, various syn- 
dromes may develop, depending upon the free- 
dom of ingress and egress of air 

A full term, male infant was bom by spon- 
taneous delivery on Nov 29, 1936 The child s 
color was blue at birth, but the respirations 
were regular and the cry vigorous Labored 
respirations and cyanosis were first noted -4 
hours later Oxygen therapy relieved these 
symptoms for 12 hours After that time shallow, 


1 This report is a preliminary contribution in a study 
of respiratory conditions m the newborn made possible 
by a grant from the Mendelsohn Fund Detroit 


Fig 1 Anteroposterior roentgenogram of timeliest 

rapid breathing and dusky color recurred in 
attacks of increasing frequency and seventy in 
spite of continuous oxygen therapy and medica- 
tion for cardiac and respiratory stimulation 
Excess mucus was noted in the patient s throat 
at times A slight bulging of the anterior chest 
wall was detected on the third day and this in- 
creased gradually to the time of death 
A roentgenogram of the chest made 72 hours 
after birth showed atelectasis of the left lung 
with displacement of the heart and mediasti- 
num to the left In the right thorax the inter- 
costal spaces were widened and the nght dia- 
phragm was depressed The over-distended 
nght lung was divided into a number of large, 
irregular air spaces by thin partitions of the 
density of fibrous bands At the penphery and 
base of the lung were small areas of increased 
density There was no evidence of pneumo 
thorax 

A diagnosis of congenital cystic disease of the 
nght lung and atelectasis of the left lung, with 
displacement of the heart and mediastinum 
was made 

The infant died on the fifth day (102 hours 
after birth) An autopsy made by Dr D C 
Beaver, pathologist at Woman's Hospital, 
within a few hours after death revealed the 
following data 

The only pathology of significance was m the 
thoracic cavity The diaphragm was at the 
seventh nb on the left m the midclavicufar line, 
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assistance of the nurse, I hav e strained ray back foot rests for an ordinary pelvic examination, 
severely so the type of bed illustrated was although, of course, stirrups are used when 
invented ' radium is administered 



We had a local manufacturer of beds make 
The footpiece is held up by two 
t | u , s on ^ The mattress is so divided that it 
fra 6 down easily at the foot, leaving two lat 
S Sons which ace qmte satisfactory for 

REPORT of a case 

r ,, n nnd-V A SHIRSHNEV 

By] N ofS R 

Patient S, ! nale ’ “ ^^^4 l936 S (History N 
mitted to the clinic on ' palpitation of 

5855), complaimng ol' dysp > ^ exe rtron 
the heart on ^ of the heart, a cough 

constant pain m the r the lower hmbs 

W1 th expectoration, and pam ^ 

TiTom the Radiological ^ Zcithn from 

Plimcal Hospital named aft (Director Prof A 

the 1 Department of , Roen ‘f“p‘°SdeuticChn.c(Direc 

Ze!u,n P MD), and from the P ro P^de he ^ MoscoW 

tor Prof L Fogelson M u > 

State Medical Institute 


Tins type of bed is also useful whe "’ 
office buildings, conservation of sp^ is 
sary When the footpiece is down, one 
ample room for all necessary operative nu>\ 
ments 


Two months earher his illness began ‘ a 
gradually increasing dyspnea and w 
In February, 1936, he had fractured both bon« 
r>f the neht leer as the result of a fall 
tober he g noted the appearance of ed^na, &s 
on one ankle than on the other and on the 

^Physical Examination The patient vns of 
middle height, of less than normal budd active^ 
His skin was dry, with no ^P^ffLmted 

movement of the joints was somewhat hunted 
The distal ends of the bones of the forearms 
£d thelower limbs (Figs 1, 2, and 3) were 
markedly 0 thickened, the finger tips were 

“p^sLntf le lungs revealed a hyper- 
resonance on both sides, with the exception of 
the region under the lower angle of the scapula 


16 I A/ 
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ROTARY STORAGE SAFE 
FOR GLASS CAPILLARY TUBES CONTAINING RADON 



TOOL FOR HOLDING 
RADON TJBES 


Tig J Croji section through storage container S>mboL> A radon glass capiUare B dial with numbers 


tamed by direct \ ra\ calibration against a 
standard chamber 

^ lule tlie storage container in its present 


form has reduced the stray radiation materially , 
further improvements are being considered 
Bv rearranging the measuring room, it is plan- 
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Pig 7 




qunnuty of spi rochUcs, a fen streptococci and 
Pfeiffer bacilli No Koch bacilli or a 
fibers were found (after repeated evammat.o, 
t he Wassemiamt reaction was negative 

ROrNTGfcAGGRAM OF THE CHEST 

Dec 29, 19 JO The right upper lobe of the 
lungs was diffusely clouded, a more distinct 
shadow was apparent at the level of the third 
intercostal space The rest of the lung was 
clear The right hilus was more massive than 
the left The broncho-vascular shadow was 
somewhat accentuated The sinuses were free 
The mobility of both diaphragmal cupola was 
slight 

The roentgenologic examination of the heart 
revealed a slightly dilated left ventricle, the 
vascular shadow was somewhat lengthened and 
was wider than normal 
Jan 15, 1917 The right upper lobe was 
clouded A more compact shadow was seen 
between the second and third intercostal 
spaces, its character was not, however, quite 
homogeneous but there were intermittent 
clearer shadows In the lower medial part 
these shadows touched the upper end of the 
right sinus 

Feb 7, 1937 The diffuse heavy shadow of 
the upper lobe disappeared, leaving a clear pic- 
ture of the lung, with the exception of the com- 
pact shadow m the central part, which re- 
mained unchanged 


on'YSvel nfH T, ’ e C T pact area « the lung 
spaces remn se ^ ond ai) d third intercostal 
™ W unchanged, but its character 
oecarne more homogeneous (Fig 4 ) 

£'rl 0J I No cl,a "E' s fro- »bo» e 

uorea m the roentgenograph 

roentgenograms of the upper limbs 
(pigs 5, G) 

penosteal £ t Umen was ““ a 

and more compact on thf ht T the antenor 
In the proximal paA s 0 f bohhn r ? Ur t aCe ' 
arm no changes , 7 uones of the fore 

bones, along their entire ?f ed . The rest of the 
by penosteal depLits r£ h ’ Were enveIo P ed 
smooth in some D]a™>c J W ’ r con tours were 
In the metaphysis of the *d ? ?1 7 ated ln others 
dius, the penoS Cnd of the ra ' 

the medullar layer by a 
ginning from the middle of the T Be ' 
the ulnar bone the penosteal W ^ part of 
ward the distal end reSl 7!T J ,den( ' d to- 
Also the diaphyses of t£ Carpal J" Wldt , h 
basic and second phalanges V' e 

penosteal deposits which were m or e 0pe by 
ated on the first and fifth caruaT 
third, and fourth basal phalanges* sec °nd. 

The nail phalanges were unchanged 'ru 
joints were normal, the articular lhe 

of normal width assures were 
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Fig 3 ( upper left) Method of holding head in Waters position by means of bite mouth ” If desired, 

the nose may be elevated about 1 5 cm above the cassette and the tube left perpendicular 
Fig 4 ( upper right) Method of maintaining head in Caldwell position by means of ' bite-mouth Tube 

is angled about 10 to 12 degrees depending somewhat on the shape of the head 

Fig 5 ( lower left ) Representative film made with ‘bite mouth’ type of sinus head rest 
Fig 6 (lower right ) Showing application of bite mouth” principle in maintaining head position for mas- 

toids 


in the usual manner and the exposure made 
As m the case of the sinuses, it is almost im- 
possible for motion to occur duruig an exposure, 
providing, of course, the patient maintains his 
hold on the perpendicular bar For this reason 
the length of exposure need not be taken into 
consideration and any desired combination of 
technical factors may be used (Fig 6) The 
perpendicular bar is also used for lateral views 
of the frontal and sphenoid sinuses 

The same principle may be utilized for up- 
right sinus films if attached to a suitable stand- 
ard A Lysholm grid may be used by simply 
inserting it between the cassette and the mask 

summ \R\ 

In conclusion, a simple "bite mouth” com- 
bination sinus-mastoid board has been de- 
scribed \\ Inch grcatlj facilitates good position 
and unniobilitv 


I wish to thank Mr Walter Ferris, of the 
National Manufacturing Company, for his 
helpful suggestions and for the construction of 
the “board " 


A NEW DEVICE FOR READING X-RAY 
FILMS 1 

By HENRY H JORDAN M D New York City 

The constant impro\ ement in the technic of 
roentgenography and the steady accumulation 
of case reports adding to our diagnostic ex- 
perience ought to result m better x-ray inter- 
pretation However, when more details are 
being reproduced by an x-ray film of higher 
sensitivity, a more intensive study of these 

* U S Patent No 2 07P373 
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of the above affections of the lungs arc numer- 
ous but only few develop Pierre-Mane-Bam- 
berger’s disease In more than twenty cases 
ossifying periostitis could not be regarded as a 
secondary manifestation since there was no 
preliminary disease to which it could be as- 
cribed Thus the etiologic factor remained in 
these cases unknown The question was 
clarified neither by the work of Bamberger nor 
by the more recent reports of the American 
authors, Compere, Adairs, and Compere 
These authors could not produce the process 
txpcnnientallj and eame to the conclusion that 
the causative factor of this disease is jet un- 
known 

The sjmiptoms presented by our patient 
could be summarised as follows characteristic 
for the Mane-Bombcrger's disease was the 
symmetrical enlarging of the upper and lower 
extremities with expressed clubbing of the 


finger tips Roeutgenologically there were 
revealed periosteal deposits along the entire 
length of the long bones, also on the carpal, 
tarsal, and basal phalanges, with the exception 
of the nail phalanges According to the litera- 
ture these symptoms develop chronically and 
the patient cannot tell when the first signs of 
the disease appeared However, there are 
cases m which the development of the symp- 
toms proceeds rapidly and their onset can be 
re\ ealed quite distinctly To this latter group 
evidently belongs our patient As noted 
above, three or four months previous to ad- 
mittance into the clinic he noted an edema of 
the ankles and wnsts Hi our case were found 
definite pathologic changes m the lungs, but it 
would be incorrect to ascribe the development 
of the ossifying process to this lesion of the 
lungs since it might be an accidentally concur- 
rent process 
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of the abo\ c affections of the lungs are numer- 
ous but only few develop Pierre-Mane-Bam- 
berger’s disease In more than twenty eases 
ossifying periostitis could not be regarded as a 
secondary manifestation since there was no 
preliminary disease to which it could be as- 
cribed Thus the etiologic factor remained in 
these cases unknown The question was 
clarified neither by the work of Bamberger nor 
by the more recent reports of the American 
authors, Compere, Affairs, and Compere 
These authors could not produce the process 
experimentally and came to the conclusion that 
the causatiee factor of this disease is yet un- 
know n 

The sjmptoms presented by our patient 
could be summarized as follows characteristic 
for the Marie-Bamberger’s disease was the 
sjmmetncal enlarging of the upper and lower 
extremities with expressed clubbing of the 


finger tips Roentgenologieally there were 
revealed periosteal deposits along the entire 
length of the long bones, also on the carpal, 
tarsal, and basal phalanges, with the exception 
of the nail phalanges According to the litera- 
ture these symptoms develop chronically and 
the patient cannot tell when the first signs of 
the disease appeared However, there are 
cases in which the development of the symp- 
toms proceeds rapidly and their onset can be 
revealed quite distinctly To this latter group 
evidently belongs our patient As noted 
above, three or four months previous to ad- 
mittance into the clinic he noted an edema of 
the ankles and wrists In our case were found 
definite pathologic changes in the lungs, but it 
would be incorrect to asenbe the development 
of the ossifying process to this lesion of the 
lungs since it might be an accidentally concur 
rent process 
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Fig 2 The opened cyst (3 >/i X 2 1 A X 1' A inches) Fig 3 Photomicrograph of the cyst wall ( X 100) 



and within 0 5 centimeter of the costal margin 
on the nght The pleural cavities contained no 
free fluid nor adhesions The heart was dis- 
placed into the left thoracic cat lty but showed 
no abnormality The aorta and pulmonary 
trunk were normal The left lung was of in- 
creased consistency and microscopic sections 
revealed moderate atelectasis Most of the 
nght upper and middle lobes presented a similar 
appearance, but in addition small areas of 
crepitant tissue, pink in color, occurred mamly 
at the penphery of the lobes These portions 
showed moderate emphysema, microscopically 
The lower lobe of the nght lung was greatly en- 
larged, measuring 11 by 7 by 5 5 centimeters 
It was light pink in color, translucent, and 
presented the appearance of a thin -walled 
cavity filled with air The lower or dia- 
phragmatic surface showed small areas of 
lung tissue varying from dark red to pink 
color, with only the margins exhibiting crepita- 
tion The dilated sac-like portion of the lung 
when opened was found to be a single atr-filled 
space, lined with smooth, glistening, fibrous 
tissue, arranged in strands which partially di- 
vided the cavitj Microscopically, the wall 
consisted of a surface layer of moderately high 
bronchial tj, pe epithelium supported on a defi- 
nite but variable connective tissue membrane 
The adjacent alveolar spaces opened into the 
c\ st as they normally do into the bronchi The 


lung tissue surrounding the cyst wall was 
normal, except for occasional large em- 
physematous spaces 

The trachea was normal, and a probe could 
be passed readily into the primary bronchus of 
the left lung, and into the upper and middle 
lobes on the nght A branch of the nght lower 
bronchus, leading into the diaphragmatic por- 
tion of the lower lobe, was patent, but no 
macroscopic communication with the distended 
cyst could be found 

REFERENCES 
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RADIUM BED 

By S S MARCHBANKS M D , Challanaoga , Tenn 

The idea for the construction of this bed with 
a lunged footpiece (Fig 1) was mothered by 
necessity 

I administer radium to quite a number of 
cases of cancer of the uteruie cervix m my 
office, hav mg rooms for this purpose 

On two occasions, when Lifting the patient 
back from the foot of the bed, even with the 
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132 Parkside Ave , Brooklyn Meetings first Tues 
day m each month at place designated by president. 


Buffalo Radiological Society — President John Barnes, 
M D 875 Lafayette Ave , Vice president , W L 
Mattie L. M D , 290 Highland Drive, Secretary- 
Treasurer, J S Gian Franceschi, M D 610 Niagara 
Street Mectmgs second Monday evening each 
month 


Central New York Roentgen-ray Society — President 
\V E Achilles, M D CO Seneca St., Geneva, Vice 
president, J1 T Powers, MD, 250 Genesee St, 
Utica, Secretary Treasurer, Carlton F Potter, M D., 
•125 Waverly Ave., Syracuse Meetings held in 
January May, and October as called by E\ecutive 
Committee 


Long Island Radiological Society — President David 
E Ehrlich, MD,27W SCth St , New York City 
Vice president, H Koiransty, M D , 43-37 47th St. 
Long Island City, Secretary, S Schenck M D , 115 
Eastern Parkway, Brooklyn, Treasurer, Moses 
Goodman M D 45-01 Skillman Ave , Long Island 
City Meetings third Thursday evening each month 
at Kings County Medical Bldg 


New York Roentgen Society — President, E F Merrill 
M D 30 W 59th St , New York City, Vice presi 
dent I W Lewis, M D , Secretary, H K Taylor 
M D 607 Madison Ave , New York City, Treasurer 
R D Duck-worth, hi D 170 Maple Ave White 
Plains Meetings third Monday evening each 
month at Academy of Medicine 


Rochester Roentgen ray Society — Chairman, Joseph 
H Green M D , 277 Alexander St , Secretary, S. C 
Davidson, M D , 277 Alexander St Meetings at 
convenience of committee 


Society of Radiological Economics of New York — 
President, Albert L VolU M D , 115-120 Myrtle 
Ave Richmond Hill, Vice-president, M M Pome- 
ranz M D 911 Park Ave New York City, Secre- 
tary W F Francis, M D , Treasurer Theodore 
West M D , United Hospital Port Chester Meet 
mgs first Monday evening each month at McAJpm 
Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President 
Robert P Noble M D , 127 W Hargett St , Raleigh, 
Vice president A L Daughtndge M D , 144 Coast 
Line St , Rocky Mount Secretary-Treasurer Major 
I Fleming M D , 404 Falls Road, Rocky Mount 
Meetings with State meeting w May and meeting m 
October 

DHIO 

Cleveland Radiological Society — President, North W 
Shelter M D Lakewood City Hospital Lakewood 
Vtce-prcsident John Heberdmg, M D , St Eliza- 
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where a dimi nution of resonance was noted 
Auscultation showed a great number of dry 
sibilant sounds and a number of riles m the 



Fig l 


region where percussion sound was dulled 
The sputum was of muco-purulent character 
but without admixture of blood 

The Heart — The dullness extended to the 
left 1 cm beyond the linea medio-claviculans 
and to the right 1 cm beyond the right sternal 
border The tones of the heart were dull, no 
murmurs u ere heard The blood pressure was 
MO/SO 

Examination of the gastro-intestmal tract, 
kidneys, and nereous system showed no ab- 
normalities 

Imlysis of Urine — Color, yellowish, reac- 
tion, acid, specific gravity, 1 015 Under the 
microscope, a small number of leukocytes, epi- 
thelium, and mucus 

The blood count showed hemoglobin, 59 per 
cent, er\ throcy tes, 1,090,000, color index, 0 S, 
leukocytes, 11,000, ueutroplules, 09 percent 
stabhke, S 5 pereent, lymphocytes, 17 per cent, 
and monocy tes, 5 per cent The* crvthrocy te 
sedimentation test was ,15 mm per hour (Pan- 
shenkofT ipparatus) examination of the spu- 
tum showed a lew ere tliroex tes, quite a great 
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Sani \V Donaldson, M D , 32b North Ingalls St , 
Ann Arbor, Secretary 7 reastirer, E R Witvver 
M D , Harper Hospital Meetings first Thursdaj 
of each month front October to Ma> inclusive, at 
Wajnc County Medical Society Bldg 


Michigan Association of Roentgenologists — President, 
E R Winter, MD, Harper Hospital, Detroit, 
1 ice president, D W Patterson, M D , (i 22 Huron 
Street, Port Huron, Secretary Treasurer C K Has 
ley MD 1-129 David Whittle) Bldg, Detroit 
MINNESOTA 

Minnesota Radiological Society —President, Walter H 
Ude, M D , 78 S 9th St , Minneapolis, Vice presi 
dent Leo G Rigler M D , llimcrsit) Hospitals, Min- 
neapolis, Secretary-Treasurer, Harr) Weber, MD, 
102 Second Ave S W . Rochester Meetings quar- 
tcrl) 

MISSOURI 

The Kansas City Radiological Society — President, L 
G Allen M D 907 N 7th St Kansas City, Mo , 
Secretary, Ira H Lockwood M D , 30b E 12th St , 
Kansas City Mo Meetings last Thursday of each 
month 


The St Louis Society of Radiologists — President, 
Joseph C Peden, M D , 034 N Grand Blvd , Secre 
lary W K Mueller, M D , 007 N Grand Blvd 
Meetings fourth Wednesday of each month 

NEORASkA 

Nebraska Radiological Society — President, h W 
Rowe, M D 128 N 13th St , Lincoln, Secretary, 
D Arnold Doirell MD, 117 S 17th St, Omaha 
Meetings first Wednesday of each month at 6 p m in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAV SOCIBTV 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley 
M D , 520 Beacon St Boston, Secretary E C 
Vogt, M D , 300 Longwood Ave , Boston Meetings 
third Friday of each month from October to May 
inclusive, usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 

Radiological Society of New Jersey — President , J D 
Tidaback, M D , 382 Springfield, Summit, Vice 
president, Milton Fnedman, MD Newark Beth 
Israel Hospital Newark, Secretary, P S Avery, 
M D , 546 Central Ave, Bound Brook Meetings at 
Atlantic City at time of State Medical Society and 
Midwinter in Newark as called by president 


■sTBW YORK 

Brooklyn Roentgen Society -President, Albert Voltx, 
M D , 115-120 Myrtle Avenue, Richmond Hill, 
Vice president, A L L Bell, M D Imng Ishmd 
College Hospital, Henry, Pacific and Amity Sts , 
Brooklyn Secretary Treasurer, E Mendelson H D 
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Fig 8 Fig 9 


ROENTGENOGRAMS OF THE LOWER LIMBS 

(FIGS 7, 8, 9, 10) 

Along the entire length of the femoral bones 
were noted periosteal growths In the proxj- 
mal end of the right femur, beginning from the 
trochanter major and reaching to the middle 
third of the bone, the periosteal deposit reached 
from 2 to 5 mm in width, and from the tro- 
chanter minor toward the lower third its width 
was equal to from 1 to 2 mm On a limited 
area of about 4 cm on the margin of the middle 
and lower third of the femur the width of the 
per osteal layer reached even b mm The med- 
ullar layer was quite distinctly seen The hip 
and knee joints revealed no changes The 
articular fissure was normal On the left leg 
the periosteal layer on the exterior surface along 
tlic entire length of the fibula reached from 1 to 
2 mm in width, on the interior surface it was 
noted only on the lower half of the bone The 
contours were serrated The upper two-thirds 
of the lateral surface of the tibia and the lower 
two thirds of its medial surface had penosteal 
deposits from 2 to 3 mm wide They pre- 
sented a jagged appearance on the exterior 
surface and were smooth on the interior surface 
The right leg showed an old fracture of the 
upper third of the fibula and lower third of the 
tibia llierc were also noted considerable 
penosteal growths along both bones with the 
exception of the mfenor surface of the meta- 
physeal part of the proximal end of the tibia 
The entire surface of the periosteal deposit was 
serrated Its width reached about b mm 
The bones of the feet showed penosteal 
growths clearly expressed along the diaphyses 



Fig 10 


of all the bones of the metatarsus and basal 
phalanges, the jagged character of the con- 
tours was accentuated The nail phalanges 
remained unchanged The ankle joints were 
normal, the articular fissures were of normal 
width The bones presented a porous appear- 
ance 

DIAGNOSIS 

Pierre-Marie-Bamberger’s disease (general- 
ized ossifying penostitis) , nght-sided catarrhal 
pneumonia, cardiosclerosis 

DISCUSSION 

Cases of generalized ossifying penostitis of 
the long bones are quite rare In the world 
literature there appeared descnptions of about 
175 cases during the penod of fifty years, of 
which only about 30 cases have had histologic 
investigations 

However, there is no unity on the concept of 
pathogenesis of the disease Alost authors 
agree that ossifying penostitis is a secondary 
disease and not a disease sui generis, since it 
might appear in the course of vanous chest 
affections, such as tuberculosis, pneumonia, 
empyema, abscesses, bronchiectasis, malignant 
tumors (ongmal and of metastatic ongin), 
blastomycosis, cardiac diseases, etc This 
leads one to the behef that the development 
of an ossifying penostitis may depend upon 
pathologic changes m the lungs However, the 
question whether all the above-mentioned dis- 
eases of the lungs may really be held responsi- 
ble for the appearance of tlus disease is still 
open Patients suffenng from one or another 
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EARLY DIAGNOSIS OF BREAST CARCINOMA 


It is the experience of phjsicians tJiat too 
large a number of breast cancer cases are ad- 
vanced when treated 1 here are many reasons 
for this, but the most important one is that a 
diagnosis is not made in the early stages of 
the disease We so often hear physicians ad- 
monish women to be on their guard for cancer 
of the breast, and if thc\ observe a lump m the 
breast, to go immediately to their physician 
When a lump m the breast is discovered, if it 
is cancer, it is usually no longer considered an 
earl) case 

From one of our largest medical centers are 
reported certain statistics to the effect that 
from 33 to 30 per cent of cancers of the breast 
are inoperable when first seen, and 02 per cent 
of cancers of the breast have already metasta- 
sized when first seen 

For tins reason, efforts have been made to 
diagnose carcinoma of the breast in its earliest 
stage, even ill its pre cancerous stage Pre- 
caucerous conditions such as papillomas, Pag- 
et's disease of the nipple, and Schimmelbusch’s 


disease, if diagnosed early and properly treated, 
ma> be the means of saving many cases from 
developing cancer, and in this manner the 
mortality rate will be appreciably diminished 
In appreciation of their importance, many 
different methods of examination have been 
employed, all of which have been found of 
value, either singly or m combination For a 
long tune dependence for the diagnosis of such 
cases has been placed upon transilluimnation 
By this means it is possible, at times, when 
employed by competent hands, to differentiate 
between cysts containing clear fluid and solid 
tumors It is helpful m the diagnosis of hema- 
toma of the breast following trauma, and also 
in helping to localize duct papillomas How- 
ever, it lias its limitations, for instance, it is 
not of much value m differentiating between 
benign and malignant solid tumors such as 
fibro-adeiioma and carcinoma While this type 
of examination m the hands of the experienced 
physician is of importance, frequently m diag 
uosmg pre cancerous and early cancer of the 
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HOWARD P DOUB, M D 


It has become a pleasa?i/ custom for readers 
to find, each year, m Radiology, a por- 
trait of the President of the Radiological 
Society of North America This year especial 
significance is added by the fact that the 
President is also the Associate Editor of the 
Journal 

Howard P Doub was born in Hagerstown, 
Maryland, m 1890 He took his AM degree 
at Western Maryland College, later graduating 
in medicine from Johns Hopkins University 
Baltimo - , e He is Radiologist at the splendid 
Henry Ford Hospital, in Detroit He is a 
member of the American Roentgen Rav Society, 
the American Radium Society, the Co ege of 
Radiology, a Fellow of the American Medical 
Association, and a diploma te of the American 


Board of Radiology, among other medical 
society affiliations 

Since the Society founded its present Journal, 
Radiology, Dr Doub has been a contributor 
to, and through the years he has evidenced deep 
interest m its progress He has a marked 
faculty for calmly judging all phases of a ques- 
tion before he speaks concerning it 
Dr Doub has held office tn the Society as 
Chairman of the Executive and Publication 
committees and as member of various other 
committees, so that he was intimately acquatn 
ted with its development and business affairs 
when he was chosen for its presidency He is 
thoroughly respected as a scientist, well liked as 
an individual, and the Soi tely ha f honored itself 
in the choice of Hmvard P Doub for President 
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RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


CALENDAR 

Editor’s Note — Will secretaries of societies please co- 
operate with the Editor by supplying him with infor- 
mation for this section 

CALIFORNIA 

California Medical Association, Section on Rad i- 
ology — Chairman, John D Lawson, M D 1308 
California State Bldg , Sacramento, Secretary, Karl 
M Bonoff, M D , 1930 WUshire Blvd Los Angeles 
Meets annually with California Medical Association 


Los Angeles County Medical Association Radiological 
Seclton — President, John F Chapman M D , 65 N 
Madison Ave , Pasadena, Vice-president, E N 
Liljedahl, M D 1241 Shatto St , Secretary, Merl L 
Pindell, M D 67S South Ferris Ave Treasurer 
Henry Snure, M D 1414 Hope Street Meets every 
second Wednesday of month at County Society 
Building 


Pacific Roentgen Club — Chairman, Raymond G 
Taylor M D , 1212 Shatto St , Los Angeles, Secre- 
tary L Henry Garland M D , 450 Sutter St San 
Francisco 

San Francisco Radiological Society — Secretary L H 
Garland M D , 450 Sutter Street Meets monthly 
on first Monday at 7 45 P M , alternately at Toland 
Hall and Lane Hall 


COLORADO 

Denver Radiological Club — President John S Bous- 
log, M D , 246 Metropolitan Bldg , Vice-president, 
Sanford Withers M D , 304 Republic Bldg , Secre- 
tary Ernst A Schmidt AI D Colorado General 
Hospital, Treasurer H P Brandenburg M D 
155 Metropolitan Bldg Meets third Tuesday of 
each month at homes of members 

CONNECTICUT 

Connecticut State Medical Society Section on Radi 
ology — Chairman Kenneth K Kinney, M D 29 
North Street Wilhmantic, Vice chairman, Francis 
M Dunn M D 100 State Street New London 
Secretary Treasurer, Max Cluuan M D , 242 Trum- 
bull St Hartford Meetings twice annually in May 
and September 

DLLAW VRL 

Affiliated with Philadelphia Roentgen Ray Society 
florid \ 

Florida State Radiological Society —President Gerald 
Riap M D MS U 1 irst St Miami, Vice presi- 


dent, H O Brown, M D , 404 First Nat’l Bank Bldg , 
Tampa, Secretary Treasurer, H B McEuen, M D , 
126 W Adams St , Jacksonville 

GEORGIA 

Georgia Radiological Society — President, James J 
Clark, M D , Doctors Bldg , Atlanta, Vice president, 
William F Lake, M D , Medical Arts Bldg , Atlanta, 
Secretary-Treasurer, Robert C Pendergrass, M D , 
Prather Clime, Amencus Meetmgs twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring 

ILLINOIS 

Chicago Roentgen Society — President, David S Bedrn, 
M D , 411 Garfield Ave , Vice-president, Chester J 
Challenger, MD, 3117 Logan Blvd, Secretary- 
Treasurer, Roe J Maier, M D , 7752 Halsted St 
Meets second Thursday of each month, September 
to May, except December 


IUtnois Radiological Society — President, Ivan Brouse, 
M D , 316 W State, Jacksonville, Vice-president, 
Cesar Gianturco, M D , Carle Hospital Clime, Ur- 
bana, Secretary Treasurer, Edmund P Halley, M D , 
968 Citizens Bldg , Decatur Meetmgs quarterly by 
announcement 


Illinois State Medical Society, Section of Radiology — 
President, Roswell T Pettit, M D , 728 Columbus 
St., Ottawa, Secretary, Ralph G Willy, M D , 1138 
N Leavitt St , Chicago 

INDIANA 

Indiana Roentgen Society — President J N Collins, 
M D , 23 E Ohio St , Indianapolis President-elect, 
Stanley Clark, M D , 108 N Mam St., South Bend, 
Vice-president, Juan Rodriguez, M D , 2903 Fairfield 
Ave., Fort Wayne, Secretary-Treasurer, Clifford C 
Taylor, M D , 23 E Ohio St , Indianapolis Annual 
meeting in May 

IOWA 

The Ioua X-ray Club — Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society 

MAINE 

See New England Roentgen Ray Society 
MARYLAND 

Baltimore City Mtdical Society, Radiological Section 

Chairman Marcus Ostro, M D 1810 Eutaw Place, 
Secretary, H E Wnght, M D 101 W Read St ' 
Baltimore Meetings second Tuesday of each 
month 

Massachusetts 

See New England Roentgen Ray Society 

MICHIGAN 

Detroit \ ray and Radium Society — President L W 
.. HaM MD 10 Petcrboro Street, I ice president. 
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beth's Hospital, Youngstown, Secretary-Treasurer 
Harry Hauser, M D , Cleveland City Hospital, 
Cleveland Meetings at 6 30 P M at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to Aprd, inclusive 


'Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President, George 
Benztng, M D , St Elizabeth Hospital, Covington, 
Ky , Secretary-Treasurer, Justin E McCarthy, M D , 
707 Race St , Cincinnati Ohio Meetmgs held third 
Tuesday of each month 
PENNSYLVANIA 

Pennsylvania Radiological Society — President, Syd- 
ney J Hawley, M D , Geismger Memorial Hospital 
Danville, First Vice-president, William J McGregor 
M D 744 F ranklin Ave Wilkinsburg, Second Vice- 
president, Oscar M Weaver, M D , 12 S Mam St , 
Lewistown, Secretary Treasurer, Lloyd E Wurster, 
M D , 410 Pme St , Williamsport, President elect 
Charles S Caldwell, M D , 520 S Aiken Ave , Pitts- 
burgh Annual meeting May, 1938 Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President 
Thomas P Laughery, M D , Germantown Hos- 
pital, Vice-president, Elwood E Downs, M D 
Jeans Hospital, Fox Chase, Secretary, Barton H 
Young, M D , Temple University Hospital, Treas- 
urer, R Manges Smith M D , Jefferson Hospital 
Meetmgs first Thursday of each month from October 
to May Thompson Hall College of Physicians, 19 S 
22nd St 8 15pu 


The Pittsburgh Roentgen Society — President, F L 
Schumacher, M D , Jenkins Arcade, Secretary, H N 
Mawhuwey, M D , Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 

RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

South Carolina X-ray Society — President, Robert B 
Taft, M D , 105 Rutledge Ave , Charleston, Secre- 
tary-Treasurer Hillyer RudisiU, M D Roper Hos- 
pital Charleston. Meetmgs in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association 

SOUTH DAKOTA 

Meets with Minnesota Radiological Societj 


TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly m alphabetical order Meetings second 
Tuesday of each month at University Center 

Tennessee State Radiological Society — President, H S 
Shoulders, M D 246 Doctors Bldg , Nashville, 
Vice-president, S S Marchbanhs, M D , 508 Medical 
Arts Bldg , Chattanooga, Secretary-Treasurer, Frank- 
lin B Bogart, M D , 311 Medical Arts Bldg , Chat- 
tanooga Meeting annually with State Medical 
Society in Apnl 

VERMONT 

See New England Roentgen Ray Society 
VIRGINIA 

Radiological Society of Virginia — President, Fred M 
Hodges, M D , 100 W Franklin St , Richmond, 
Vice-president, L F Magruder M D , Raleigh and 
College Aves , Norfolk, Secretary, V W Archer, 
MD University of Virginia Hospital Charlottesville 

WASHINGTON 

Washington State Radiological Society — President, 
H E Nichols, M D , Stunson Bldg , Seattle, Secre- 
tary, T T Dawson, M D , Fourth and Pike Bldg , 
Seattle Meetings fourth Monday of each month at 
College Club 

WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary S A 
Morton, M D , Columbia Hospital, Milwaukee 
Meets monthly on first Friday 


Radiological Section of the Wisconsin State Medical 
Society — Secretary, Russel F Wilson, M D , Beloit 
Municipal Hospital, Beloit Two-day annual meet- 
ing m May and one day m connection with annual 
meeting of State Medical Society, in September 


University of Wisconsin Radiological Conference — 
Secretary, E A Pohle, M D , 1300 University Ave , 
Madison Wis Meets every Thursday from 4 to 5 
pji Room 301, Service Memorial Institute 


News Item 

Conference of Eastern Radiologists (Philadelphia 
Session), sponsored by Philadelphia Roentgen Ray 
Society, met Jan 28, 29, 193S Program of 41 papers 
Experiment was tried of holding all sessions in one cen- 
tral meeting place, and a ballot was to be taken to de- 
termine the success or failure of plan 
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and contributing I lie first annual exhibition 
promises to be of unusual interest with entries 
to be accepted (after jury selection) m the 
following classifications oils, water colors, 
sculpture, photography, pastels, etchings, 
crayon and pen and ink drawings (including car- 
toons), wood carvings, and book bindings 
Scientific medical art work will not be accepted 
The exhibition is not limited to first showings 
All entries close April 1, 19JS Any physician 
interested should communicate at once with 
the Secretary of the American Physicians' -\rt 
Association, Suite 52 1 -1,10 Flood Bldg, San 
Francisco, California 

IN MEMORIAM 

FRANCIS P GARVAN 

An expression of regret and sympathy over 
the passing of Francis P Garvan on November 
7, 1937, seems tardy at this date, but the sad 
fact has only now come to the know ledge of 
some of us who knew Mr Garvan as a generous 
benefactor of chemistry and of the study of 
disease and not at all as an individual "The 
American Journal of Cancer," m its December, 
1937, issue, contains a splendid editorial con- 
cerning Mr Garvan 's career That Journal 
was the recipient of a generous share of his 
beneficence, as was also Radiology and in- 
dividual research workers Mr Garvan gave 
freely of the funds at his command for the 
furtherance of medicine and chemistry 

In a biographical sketch, ‘ Chemical In- 
dustries” says “Being a man of vibrant energy 
and brilliant ability, he was able to accomplish 
many important, tangible things for those 
educational and industrial causes to which he 
devoted lnraself Such service as he gave will 
be sorely missed, but to the hundreds of 
chemical people who had felt the firm grip of 
his hand, who knew the twinkle m his blue eyes, 
who had come to appreciate the jut of his 
jaw and the pound of his fist when he was 
thoroughly aroused, his passing means a more 
intangible but quite irreparable loss It was 
Ins confidence in the American people, his 
loyalty to his friends, it was the courage with 
which he backed his convictions and the dog- 
gedness ivith which he followed bis ideals, it 
was his bright optimism, his Celtic wit, his 
warm sincerity— these are the gifts he bestowed 
freely which cannot be replaced 

"The Wall Street Journal, ” in a lengthy com- 
ment on Mr Garvan s career, said "His in- 


terest m the American chemical industry dated 
from the War when, as Alien Property Cus- 
todian, he took over the seized German chemi- 
cal patents These patents, covering many 
important German processes for manufactur- 
ing dyes and pharmaceuticals, were bought 
from the Government by the Chemical Founda 
tion and leased to American manufacturers on 
a royalty basis 

"The funds received from this source were 
used in research, for scholarships, and to pro- 
mote an American chemical mdustiy Mr 
Garvan was one of the most dynamic and dra 
matic of characters, with a mind always work- 
ing along untrodden lines 

“Many of lus ideas, at variance with the 
general thought of the time when he evolved 
them, since have become a widely accepted 
par t of our national thought He was an ardent 
nationalist and worked untiringly to promote 
lus belief that America must be industrially 
and financially self contained and free from 
dependence on European scientists or capital 
‘ The vital need of the United States for its 
own scientific research and for its own drug 
and chemical industries was brought home to 
him during the War From the time his young 
daughter died, due, he believed, to lack of 
sufficient technical knowledge m the United 
States and to lack of essential drugs available 
in Germany, he labored to bring this country 
to the point of leadership in scientific industry 
which it since has attained ” 

BOOKS RECEIVED 

Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender 
Reviews will be published in the interest of our 
readers and as space permits 

Cutaneous Cancer and Prbcancbk A Practical 
Monograph By George M MacKbe, M D , Pro- 
fessor of Clinical Dermatology and Syphdology and 
Director of Sian and Cancer Unit New York Post 
graduate Medical School and Hospital Columbia 
University and Anthony C Cifollaro, M D 
Associate in Dermatology Skin and Cancer Unit, 
New York Post graduate Medical School and Hos 
pital, Columbia University With a Foreword by 
Francis Carter Wood, M D A volume of 222 
pages, with 245 illustrations Published by The 
American Journal of Cancer New York, 1937 
Price S3 75 

DiATHERjri Including Dmthermotherapy and Other 
Forms of Medical and Surgical Eleetrothermic Treat- 
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east, it has, however, very definite limita- 
ms 

The question of biopsy in mammary cancer 
so well known that it probably needs no com- 
lent here, except to say that some of our lead- 
ig pathologists agree that even this method 
d times proves difficult As eminent a pa- 
hologist as Dr James Ewing (l) is reported m 
die "Bulletin of the American Society for the 
Control of Cancer” as stating 

"There are some lesions in the breast in 
which it is difficult for any surgeon or pa- 
thologist to state positively whether the condi- 
tion is malignant or benign Hence, the 
surgeon must not assume that by obtaining 
a microscopic diagnosis he has secured posi- 
tive information In such cases the clnucal 
data, age of patient, extent and duration of 
the disease, condition of lymph nodes, and 
especially the gross character of the lesion 
should be given much importance m the 
decision Under these circumstances, some 
surgeons would err on the side of caution and 
perform the radical operation I believe it 
is unfair to the patient to perform a radical 
mastectomy unless the diagnosis of car- 
cinoma is positive There are many pre- 
cancerous and suspicious lesions in the breast 
which are clinically benign, while a true car- 
cinoma is nearly always obvious to a pa- 
thologist of adequate experience When a 
substantial doubt exists about the nature of 
a microscopic section of a breast tumor, it is 
generally not cancer ” 

Rocntgenographic examination of the breast, 
popularized by Lockwood (2) and others, has 
also proven of value and has been the means of 
demonstrating many conditions affecting the 
breast such as inazoplasia, cystiphorous desqua- 
mative epithelial hyperplasia, fibro adenoma, 
chronic cystic mastitis, fibrosis of the breast, 
Iviupli nodes in the axilla, carcinoma, etc 
Recently Hiehcn (1) reported certain ob- 
servations made by a new method of examining 


ANNOUNCEMENT 

Winners’ PHYSICIANS 
ART ASSOCIATION 

Uie American Ph\ Mentis Art Association, a 
national organization oi medical men who have 
abihte m the line arts will hold a first national 


the breast obtained by injecting thorium di- 
oxide (thorotrast) mto the ducts of the gland, 
followed by roentgen examination This 
method of diagnosis is termed mammography 
In this manner the ducts and them ramifications 
are clearly outlined A careful study of the nor- 
mal vwginal breast and the multiparous breast 
wasmade and studied in order that the abnormal 
might be better understood This method of 
examination, which is of very recent date, has 
clearly outlined in certain instances such con- 
ditions as papilloma, lipoma, cyst, and car- 
emoma The techmc is clearly and fully out- 
lined in recent contributions (2 and 3) 

There has been a considerable discussion in 
regard to the danger of the use of thorium di- 
oxide as a diagnostic means in medicine on ac- 
count of its radio-active principle This has 
been in instances wherem it has been injected 
intravenously when it is readily taken up by 
the reticulo endothelial system where it re- 
mains for a very long period of time It would 
seem that the use of thorium dioxide as it is 
employed in mammography would not be con- 
sidered dangerous 

In mammography we apparently have a 
method of examining the breast which ( will 
lead, along with the methods already men- 
tioned, to an early diagnosis of disease condi- 
tions 

We all appreciate that rapid advancement is 
being made m the diagnosis of the pre-cancerous 
state and of early cancer of the breast, which 
indicates the great interest constantly being 
manifested in regard to the control of cancer 
of this organ 

BIBLIOGRAPHY 

(1) Ewing James Bull Am Soc Control of Can- 
cer January 1932 

(2) Lockw ood Ira H , and Stewart Wendell 
Roentgen Study of Physiologic and Pathologic Changes 
in Mammary Gland Jour Am Med Assn , Oct 29 
1932 99, UC1 

(3) Hicken N F Mammography The Roent- 
genographic Diagnosis of Breast Tumors by Means of 
Contrast Media Surg Gynec and Obst March. 
1937 64, 593 


exhibition m the San Francisco Museum of Art, 
San Francisco, m June, 193, S (The American 
Medical Association Session wall be held June 
l{-h in the same city ) The American 
Physicians Art Association already has an out- 
standing membership There are three classi- 
fications for membership active, associate, 
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ANEMIA 

The Skeletal Changes m the Chrome Hemolytic 
Anemias (Erythroblastic Anemia, Sickle-cell Anemia 
and Chronic Hemolytic Icterus) John Caffcy Am 
Jour Roentgenol and Rad Tiler , March, 19 17, 37, 
293-324 

In these diseases the bone marrow in attempting an 
over-production of erythrocytes, becomes hyperplastic 
and expands, resulting in secondary bone changes 
The earliest changes noted have been thickening of the 
lower portion of the frontal squamosa and horizontal 
plate, as well as the distal ends of the femora The 
heart hypertrophies early, later osteoporosis aud 
heavy trabcculations appear The vertical stnations 
of the skull and atrophy of the outer table are not as 
constant as the long bone changes especially in the 
mctacnrpals, which show the expanded marrow thin 
cortex and rectangular outline Later in the disease 
the vertical stnations disappear to lie replaced by 
osteosclerosis Mild cases show no deCmte changes 
The clinical signs antedate by several months the 
roentgen findings The heart hypertrophies early 
Malnutrition and under development are present in all 
cases of early life 

In sickle cell anemia the splenomegaly and cardiac 
hypertrophy are less frequent Only two-thirds 
showed thtekemng, which was limited mainly to the 
parietal bones Stnations were absent 

Chronic hemolytic icterus shows no definite changes 
in long lioncs and but rarely in the skull 

S M Atkins, M D 

ARTERIOGRAPHY 

Pulmonary Artcnography in the Living Anieuillc 
G Ronneauv Hinault, and H Desgrcz Bull et Mfm 
Soc Radiol Med dc Trance Tcbruary 1937 25, I IS— 
122 

By introduemg an urcthial catheter CO cm long size 
11 oi 12, into either the left cephalic or basilic veins it 
is possible to approach the opening of the vena cava 
supenor into the nghl auncle Rapidly injecting 8 to 
10 cc of 120 to 140 per cent sodium iodide and taking 
roentgenograms immediately, one secures well outlined 
shadows of the pulmonary arteries The technic must 
be meticulous and often it is not possible to introduce 
the catheter to the proper level Immediately following 
the injection there is often transient headache with oc 
casionally, slight fever or evidence of mild lodism 
Otherwise no sequelte have been noted (75 cases) A 
second injection (20 grams iodine total) may be given 
after six minutes if other views are necessary Tubercu- 
losis is not per se a contra indication 

The angio-pneumograph permits estimation of the 
distribution and caliber of the (larger) pulmonary ar- 
teries throughout their extent 

Parts involved by tuberculosis or abscess show dimt 
nution of or loss of vascularity 

Bronchiectasis causes marked change in the distnbu 


tion of blood vesxds The procedure is frequently un 
successful in cases of bronchiectasis 

S Richard Beattv M D 

ARTHRITIS 

So called Arthritis Mutilans J Schflller Munchen. 
mtd Wchnschr Aug 27, 1937, 84, 1381 
The author describes six cases of arthritis mu tilans , 
so named by Stursberg, in 1935 The multiplicity of 
etiologic agents, the lack of uniformity of the micro- 
scopic changes, and the lack of microscopic evidence 
of inflammation in the joints lead him to conclude that 
this is not a true arthritis and that the name is a poor 
one (Apparently from his eases, the condition is the 
one commonly known as neurotrophic osteo-arthrop- 
jtliy here, as two of the cases had spina bifida and 
two myelodysplasia ) 

L G Jacobs M D 

THE BLOOD 

The Lflect of Visible and Infra red Light Emitted by 
a New Lamp on the Blood Picture of Man R M6h 
ring and E Witte Strahlentherapie, 1937 60, 142 
The authors describe first a new lamp which was used 
m their experiments and the spectrum of which is very 
similar to that of the sun The infra red rays above 
1 200 nip were filtered out by a water filter The blood 
of 50 persons exposed to the rays was studied before 
and after the treatments The number of erythrocytes 
and the percentage of hemoglobin were found mcreased 
and the authors conclude, therefore, that undoubtedly 
a beneficial effect on the blood can be obtained by irra 
diation from artificial sources of light 

Ernst A Pohle M D Ph D 


The Effect of Therapeutic Doses of Roentgen Rays 
on the Electroly te Content of Plasma and Erythrocytes 
in Cases of Basedow s Disease Leukemia and Lung 
Tumor T Schmitt and W Basse Strahlentherapie 
1037 59 119 

The authors studied the blood chemistry m six pa 
tients with Basedow s disease six cases with leukemia 
and ten cases with lung tumors The latter included 
carcinoma sarcoma and Hodgkin s disease In Base 
dow s disease the potassium and calcium content of the 
plasma was increased The chlorine sodium, and cal 
cium content of the erythrocytes was decreased before 
irradiation After irradiation the plasma showed nor- 
mal values whde chlorine and sodium mcreased in the 
erythrocytes and calcium almost disappeared P o 
tassium and calcium were found mcreased in the plasma 
of leukemic patients the same as were the chlorine and 
potassium content of the erythrocytes while sodium 
and calcium values were lower than normal Follow 
mg irradiation chlorine and calcium values were higher 
in the erythrocytes, the potassium content smaller, with 
an increase of jvotassium in the plasma In patients 
with malignant lung tumors large doses of roentgen 
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ment B> Elion P Cumberbatch, M A , B M 
( Oxon ) DM RE (Carob), F Jt C P , Medical 
Officer in Charge of Electrical Department and Lec- 
turer on Medical Electricity, St Bartholomew’s 
Hospital With nine collaborators Third Edition 
A volume of 570 pages with 168 illustrations Pub- 
lished by William Wood S. Company, Baltimore, 
1937 Price SO 00 

Fractures and Dislocations for Practitioners 
By Edwin O Geckbler, M D , Fellow of the Ameri- 
can College of Surgeons, Fellow of the American 
Academy of Orthopedic Surgeons A volume of 
252 pages, with 213 illustrations Published by 
William Wood X. Company Baltimore, 1937 Price 
S4 00 

BOOK REVIEWS 

Roentgenatlas Fruehtuberkuloeser Ver- 
aenderungen im Hilus bei systemati- 
bCHEN Stand ardqueraufnahmen By Dr 
R Czarnecki, Letter der Tuberkulose- 
Abteilung im Staatl Gesuudheitsamt Leip- 
zig-Laud Fortschntte auf dem Gebiete der 
Rontgenstrahlen, Ergaenzungsband 51 A 
volume of 98 pages, with 308 illustrations 
and one plate Published by Georg Thieme, 
Leipzig, 193G Pnce 21 GO m 

The author presents a comprehensive report 
supported by 30S illustrations based upon his 
systematic observations of disease of the lulus 
o\ er a penod of eight years The illustrations 
were chosen from thousands of cases which had 
been studied by paired postero-autenor and 
right lateral films of the chest, taken at periodic 
intervals or m rapid sequence, as the clinical 
progress demanded, or as research interest 
indicated 

The purpose of the atlas is to demonstrate 
that by means of periodic lateral films made 
under the same conditions involvement and 
healing of disease of the lulum, with or without 
involvement of the lung, may be observed and 
evaluated Ihe author not only stresses the 
roentgenologic and technical factors, but also 
enlarges upon his concept of the biologic dy- 
namic m the progress of tuberculous infection 

The article should be studied m detail m 
order to become familiar with the subject 
matter The technical factors of position are 
stressed, especially that covering the right 
lateral stud} The identification of the ana- 
tonneal structures concerned with the Inlum 
and with the distribution of the bronchial 
trunks into the lung-fields is well covered 
this is followed bv detailed discussion of the 
manner of participation of the lulum l}inphatic 
structures m the various stages of tuberculosis. 


with emphasis placed on their importance m 
the primary and secondary stages, in the per- 
sistance of tuberculous activity in the glands 
over many years, and in their r61e as the source 
of endogenous spread of the disease and of 
hematogenous dissemination Several pages 
are devoted to a discussion of the various 
phases of the three stages of tuberculosis, and 
then- interrelation In addition to the usual 
other methods of treatment, the author has 
had very satisfactory results with roentgen 
irradiation over the mediastinum Small 
doses are given over one anterior and one 
posterior field, at intervals of from three to 
eight or more days, never while there is still a 
systemic reaction Irradiation is contra- 
indicated m the presence of active secondary or 
tertiary lung lesions, since it would interfere 
with the lymphatic circulation between the 
active lesion and the regional nodes 

The diagrams and paired illustrations of the 
author’s selected cases are excellently re- 
produced, and constitute a comprehensive 
demonstration of the value of these roentgeno- 
logic procedures 


Der tuberkulose Primarkomplbx lvi Ront- 
genbelde Eine Kritische Studie (The 
Primary Tuberculous Complex in the Roent- 
genogram A Critical Study) By Dr J F 
Slooff Number 63, Tuberkulose Biblio- 
thek A volume of SO pages, with G1 illus- 
trations Published by Johann Ambrosius 
Barth, Leipzig, 1937 Pnce S m 

In his monograph, “The Pnmary Tubercu- 
lous Complex m the Roentgenogram,” Dr 
Slooff presents a work valuable to the student 
of chest diseases It consists of^an introduc- 
tion, a bnef summary and review of the re- 
lated literature (this is considered from two 
angles, first, the anatomical, and, second, the 
roentgenologic), the author’s investigations, 
discussion, observations, summary, and bib- 
hograph} The section on the author’s own 
investigations is insel} subdivided into (a), 
discussion of method and technic, and (6), 
detailed ease reports of 20 patients of both 
sexes ranging in age from seven months to 
twenty-two }ears 

The work is well illustrated with roentgeno- 
grams, descriptive pen sketches, and post- 
mortem photographs of the lungs The whole 
monograph is well done, with close attention 
given to important detail and a nice sense of 
discrimination in choice of material 


V 
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to radical surgery and tin. five year cure' rate of this 
penod was 30 per cent Since 1024 pro operative 
and post operative therapy have been added to radium 
and radical surgery and the five year 'cure” rate has 
been increased to 55 per cent Of interest also is the 
fact that only one local recurrence has been noted m 
117 patients irradiated before surgerj while the non 
irradiated group previously lnd local recurrences in 
slightly over 5 percent 

J N Avt \f D 

THE CR VN’IUM 

Ihe Keh ibilitj of the Koenigenogriphic Signs of 
Intracranial rumor Merrill C Sosman liu Jour 
Roentgenol and Rad liter December l<ljil 36,737- 
711 

Sosnian states that one s relative value nt issLsting 
the often long md uuolveel course leading to a correct 
diagnosis rs in inverse ratio to the clinical evperieuce 
and judgment of the phjsicnn referring the patient’ 

(a statement relating particularly to the authors 
chosen subject but equally applic ible to my major 
diagnostic problem) 

The writer s comments are based upon the x ray 
timlmgs of all cases referred for skull study from both 
the ucurosurgicul and medical services for a period of 
one year Positive findings were grouped as showing 
(1) non specific signs of intracranial tumor (2) loeahz 
mg signs and (1) characteristic signs permitting identi 
tication of the type of tumor 

An interesting observation obtained from analysis 
of the cases examined from the medical service of the 
hospital is that one may expect to find about one brain 
tumor case per 100 medical admissions since 20 casca 
with 18 subsequently verified by the neurosurgical 
service were found in 1 000 hospital admissions Tur 
ther analysis of the material supplied by the medical 
service revealed slightly greater accuracy of the x ray 
examination (without encephalography and ventneu 
lography) than by clinical examination by a group 
of medical men not particularly brain tumor-eonsci 
ous ’ To his considerable surprise the writer found 
that in the present series by plain radiographic studies 
he was able to predict the location of the tumor in 
about one half of the cases and to guess its histologic 
type in one fourth of the group Concerning percent 
age accuracy in localization m the verified group it was 
found that with pituitary adenomas the accuracy was 
91 per cent meningiomas 07 per cent acoustic neuro- 
mas (confirmed by x ray) 53 per cent cerebellar tumors 
(compatible not diagnostic) 45 per cent gliomas 2S per 
cent 

The most valuable view for the study of the acoustic 
neuroma is the direct anteroposterior view show mg the 
petrous ridges in the center of the orbits 

The position of the sdver clips used for hemostasis is 
important to note in re examining for recurrence or for 
the results of roentgen therapy 

If ventriculography is resorted to practically all m 


traeramal tumors of sufficient size to produce symp 
toms should bt correctly treated 

J E Habbe M D 

CYSTS, CUTANEOUS 

Recurring Myxomatous, Cutaneous Cysts of the 
Fingers and Toes Robert E Gross Surg Gynec 
and Obsl , September, 1037 65, 289-302 

Tlic author discusses the results of hisstudy of myxo- 
matous, cutaneous cysts of the fingers and toes re 
views 14 cases of this condition reported in the htera 
ture, and presents eight additional examples This 
rather rare lesion was described by Jones and Markins 
and later by Hyde 

In the author s senes the cysts varied from 5 to 12 
millimeters in diameter and consisted of smoothly 
rounded thin walled structures of the color of normal 
skin or with a faint yellowish or bluish cast Tender 
ness is nnld or absent The cyst is found only on the 
dorsal surface of the digit usually m the proximity of a 
joint 

Pathologically the cysts show a degeneration or re 
sorption of the collagen in a localized area of the derma 
The fibroblasts remain in a framework with but little 
intracellular material Between the separated cells 
there then collects a faintly staining basophilic mu 
coid material which increases in amount The fibro- 
blasts then disappear aud minute cavities appear 
The increase in number and size of the cavities results 
m a grossly visible cyst containing a clear and glairy 
fluid of gelatinous consistency No communication 
with a subjacent structure such as a joint cavity 
tendon sheath or bursa has been noted The mucoid 
material is therefore, the result of degeneration of 
local connective tissue 

While the pathogenesis ofeutaneous cysts is unknown 
two theories are presented The first theory is based 
on degenerative processes set up by local trauma The 
second explanation is that the cysts result from local 
izcd alteration of blood supply While these have 
been called synovial lesions the basis is without 
foundation for there is no connection with any of the 
synovial membranes The idea of neoplasia can also 
be eliminated for the pathological find mgs are those of 
a degenerative and not a neoplastic lesion 

The treatment of choice m cutaneous cysts is radia 
tion therapy All types of surgical therapy such as 
drainage excision curettage and insertion of sclerosing 
fluids are of no avail The author employed x ray 
therapy in six cases using in each 600 r given in two 
doses of 300 r each two days apart In five lesions 
there was no recurrence but in one case an additional 
960 r was given Sutton used 10 mg of unscreened 
radium and a dosage of 40 milligram hours in one 
patient In the author s opinion an intense local re- 
action must be produced in order for the treatment to 
be effective 

J N An6 M D 
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patients had tuberculosis of the tubes Twenty two 
of the irradiated women were treated with roentgen 
rays alone, one with radium exclusively, and three were 
treated with the combined method As a rule small 
doses were given, most patients received one third of 
the sterilization dose for four or fiv e sit tings at intervals 
of from four to five weeks The appearance of the 
menopause is usually followed by an improvement in 
the condition of the patient, amenorrhea is therefore, 
considered beneficial in the treatment of these cases 
All irradiated women had some form of surgery, so 
that the diagnosis had been vended histologically tn 
each instance The results of radiation therapj were 
encouraging, in localized processes the end results fol- 
lowing operation and irradiation were about the same 
The author states, however, that tit early eases with 
limited involvement removal of the adnexa or vaginal 
hysterectomy is the method of choice because of assured 
results Tuberculosis limited to the cervix can be 
treated successfully bj radium without danger The 
same holds true of tuberculosis of the uterus if there 
are contra indications to surgery 

Ernst A Pohle \f D Ph D 

The Drinking Pettis K Llirhardt \funchen med 
Wchnsehr Oct 22, 1937, 84, 11109 1700 

In a 21-year old woman, pregnant six months, eugenic 
sterilization and abortion was done Before the opera 
lion the author replaced See of amniotic fluid with 
colloidal thorium dioxide The operatively removed 
specimen consisted of the fetus and membranes intact 
Roentgenograms of this of the fetus alone, and of the 
fetal gut all showed thorium dioxide in the gut The 
author concludes that the fetus normally swallows 
significant quantities of amniotic fluid He briefly 
mentions some of the possible applications of this fact 

L G Jacobs M D 


Marchbanks’ method of correction of triangular distor- 
tion, he has substituted equations and graphs based o a 
definite sound mathematics 

S M Atkins M D 

THE LUNGS 

Bronchography as an Aid tn the Diagnosis of Car 
emoma of the Lung Max Cohn Le Cancer 1935 
12,251-253 

In most eases carcinoma of the lung originates in the 
bronchi, and the radiologic diagnosis depends on in 
direct evidence, due primarily to complete or partial 
occlusion of the bronchus, atelectasis or retenuon of 
secretion Consequently, the radiologic study is fre- 
quently negative especially m the early stages of the 
disease or if the tumor is m one of the smaller bronchi. 

The technic of bronchoscopy as developed m America 
permits not only direct visualization but also the di- 
rected filling of the bronchi with iodized oil This is 
accomplished without distress to the patient by pre- 
liminary anesthesia of the lower respiratory tract. 

Bronchography with the aid of opaque oil has made 
possible visualization of thesuspected area from all direc 
tions and aided in determining the site of occlusioa 
not visible on plain roentgenograms in the upper as 
well as the lower lobes The lateral and oblique views 
are indispensable 

S Richard Bbattv M D 

Roentgen Evidence of the Behavior of the Human 
Lung in Recent Tuberculous Infections Kenneth D 
A Allen Am Jour Roentgenol and Rad Ther 
May 1937 37, 603-012 

Both animal experimentation and serial roentgen ex 
animation of human patients show that first infection 
tuberculosis of lung parenchyma is quickly earned away 
to the hllum, but that subsequent infections remain 
where the infection occurs. In the serial examinations 


Roentgen Pelvimetry and Fetometry Paul C 
Hodges Am Jour Roentgenol and Rad Ther May, 
1937 37 , 044-G62 

A review of the recent publications in this field and 
the author’s own work lead to the fact that no single 
method has been accepted as standard and opinion 
vanes on what information should be sought There is 
a growing recognition of the importance of a qualitative 
survey of the pelvis as a whole that is whether of the 
gynecoid android anthropoid or flat type the subpu- 
bic angle and other factors enumerated by Caldwell and 
Moloy rather than the diameters alone 

Of the three methods now employed (1) the position 
(2) stereoscopic (3) the one introduced by Ball and 
Marchbanks the multiple stereoscopic views method 
is the one of choice but owing to the simplicity and in 
expensiveness of the Ball and Marchbanks' method 
which the author suggests calling 90° tnangukition 
he believes the latter will be increasingly employed To 
overcome the objections of possible movement of the 
skull during the examination the author him deviseda 
jacket in which the patient is strapped and for BaU and 


the original parenchymal involvement was seen to sub 
side rapidly during which time the fulum became en 
larged and hda glands appeared to be in turn followed 
by only a Ghon tubercle in the parenchyma and calcifi- 
cation in the hdum as a monument to this first infection. 
A subsequent parenchymal infection remains in the par 
enchyma without drainage to the hllum 

S M Atkins M D 

When is Roentgen Investigation of the Lungs Neces 
sary? Balder Kattentidt. Munchen med Wchnsehr 
Oct 15 1937 84, 1647-1652 

The author concludes from certain statistics that he 
found rather fewer patients with tuberculosis among 
those presenting symptoms than among those symptom 
free and that a roentgenogram of the chest is essential 
to the early diagnosis of lung tuberculosis even m the 
face of a negative history The article contains some 
discussion of the stand of the German National Tuber- 
culosis Committee and the Kranteniassen on the sub- 
ject 

L G Jacobs M D 
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rays reduced the chlorine in the er> throcytes while the 
calcium incr eas ed In the spinal tluid of one patient 
with a tumor of the hilus only one sixth of the nor- 
mally present chlorine was found, while calcium was in- 
creased 400 per cent 

Ernst A Pohle M D , Ph D 

BONE DISEASES (DIAGNOSIS) 

Osteoporosis Circumscripta of the Skull and Paget’s 
Disease 15 New Cases and a Review of the Literature 
HaigH Kasabach and Alexander B Gutman. Am Jour 
Roentgenol and Rad Ther , May 1937 37, 577-603 
The disease begins as small rounded circumscribed 
areas of osteoporosis often in the frontal region near the 
base, sometimes in the occipital region, occasionally 
elsewhere These usually expand to involve almost 
the entire calvarium This condition as proven by the 
literature and the cases of the authors from a follow-up 
of some years, is a precursor of Paget s disease, though 
Paget s may occur without this precursor If Paget’s 
disease is not already present, it will appear later though 
years may elapse. 

Symptoms are usually absent though headache, ver 
tigo, migraine and epileptiform attacks may occur 
Age incidence is that of Paget’s though the peak age 
occurs two decades earlier Occasionally this condition 
is associated with a bony tumor of the maxillary 

S M Atkins, M D 

BONES, ROENTGENOGRAPHY 

Remarks on Certain Profile Radiographs of Bone 
L Moreau Bull et Mem Soc de Radiol M6d de 
Trance January, 1927, 25, 49, 50 
The usual position for obtaining profile views of the 
shoulder joint with the arm in full abduction with the 
film above and tile ray entering through the axilla is 
often difficult and painful, if not impossible to obtain 
Except rarely, the anterior views arc sufficient. To 
obtain profile view s of the head and neck of the humerus 
it suffices to take views with the arm rotated exter- 
nally Profile news of the superior epiphysis of the 
humerus arc obtained when the ami is abducted to 
right angles with the hand behind the head 
The usual technics for obtaining profile views of the 
neck of the femur require positions much loo compli- 
cated In the usual position with slight external rota 
tion one obtains a frontal view To obtain an inside 
view and define the neck, rotate the leg inward A 
profile view of the neck is obtained with the thigh in 
tlexion and abduetion If these views arc impossible, 
stereoroentgenography will suffice 

To obtain convenient!) aud without distress to the 
patient, vertical views of the calcaneus, the patient 
tests prone with the fool at right angles to the leg and 
the toes on the table Tile cassette is against the sole 
and the eeiitrnl rav is directed oblique!) through the 
heel 

S Uiciivro Brvm MD 


BREAST CANCER 

Carcinoma of the Breast Hugh H Trout Surg , 
Gynec and Obst , September, 1937, 65, 370-375 

The author reviewed the histones of 518 cases of 
carcinoma of the breast which were seen over a penod 
of 25 years Some form of dysfunction of the breast 
was noted in 88 per cent of these histones before car- 
cinoma was found 

The author discusses vanous theories concerning pos- 
sible etiological factors in the development of breast 
carcinoma Lack of function of the breasts and early 
interruption of lactation, with fadure to remove the 
products of lactation which may prove irritating, are 
mentioned as possible factors He is of the opinion, 
also, that carcinoma could be ‘ bred out” were it pos- 
sible to mate human bemgs biologically as Maud Slye 
has done with mice 

In the diagnosis of breast carcinoma an attempt is 
made to obtain a classification of the lesion according 
to the histological method of gradtng and also to the 
clinical index of malignancy as advocated by Lee and 
Stubenbord The clinical method of grading is be- 
lieved to be superior to the histological classification 
Routine x-ray examination of the chest pelvis and 
long bones should be made in all cases In 100 cases 
of breast carcinoma, the author found five patients with 
metastases two of which showed no indication of such 
lesions before the x ray examination 

Pre operative radiation is considered of more value 
than post-operative therapy Such improvement is 
noted in from four to six weeks in many of these cases 
that the danger exists that some of the patients may 
fail to return for surgery A complete Halsted type 
of operation is performed in every case if possible A 
small stab incision is made in the mid axillary line and 
50 mg of radium and a light rubber dram are placed in 
the opening The dram is placed between the axillary 
vessels and the radium An additional 50 mg of ra- 
dium is placed m the area supplied by the internal 
mammary vessels and lymphatics Tour 12 5 mg 
radium needles arc equally distributed in a rubber tube 
from 12 to 15 inches long The tube is placed under 
the skin and the long end brought ou t through the low er 
end of the incision The author states We have 
never been able to delect how the radium in any way 
seems to interfere with the healing of the incision or 
the taking and development of the skin grafts ' 
Post operative radiation has been found to produce 
bronzing of the skin cspeciall) in the area previously 
irradiated b) radium The author believes that an 
artificial menopause 1» irradiation of the ovaries 
should be done m every case in which the patient is 
still menstruating Metastases also are irradiated 
because of the increase in comfort obtained b> the 
patient 

The statistics presented prove the value of radia- 
tion therap) and radical surgery in the treatment of 
larcinoma of the breast Lp to 1920 radical surgery 
alone was employed and the five year cures were 
per cent I rom 1920 to 1924 radium was added 
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111 S' the needle 45 degrees toward (lie nndhnt aiming 
at the vertebral body and feeling the way until tile 
needle enters soft tissue that offers no resistance 
from 300 to 400 c c of air is introduced with a pneu 
raothorax apparatus The method is no more difficult 
than lumbar puncture 

S Richard Heath , M D 


Accessory Articular Processes in the Lumbar Spine 
Harry L Tanner Am Jour Roentgenol and Rad 
Thcr December 1030 36, 703-707 
In a series of 2 535 x ray examinations of the lower 
spine 40 cases, or approximated 1 5 per cent, showed 
accessory articular processes In the 40 eases there were 
00 such anomalies in all a number of vises showing 
bilateral involvement or involvement of several verte 
bra. Most commonly the second and third lumbar 
segments were affected although some cases were found 
involving the first fourth and fifth segments The vast 
majority were of the inferior articular facets although 
there were five instances of superior articular process 
anomal) 

J L H vunE M D 


A Case of Calcification of the Abdommal Aorta 
Dumolard Bertrand Guy, Tillicr and Porot Bull 
ct Mem Soc Radiol Med dc Trance Tebruary 1037, 
25, 130 137 

In a womun 50 > ears of age marked calcification of the 
abdominal aorta in conjunction with an advanced 
hypertrophic arthritis of the spine with decalcification 
of the lumbar bodies was demonstrated radiographically 
The authors speculate as to the relic of the parathyroid 
m such disturbances of calcium metabolism 

S Richard Beattv M D 


SYPHILIS 

Tbe Sedimentation Test in Tuberculosis and Syph 
lbs I Scheidemandel Deutsches Tuberk B1 
March 1937, 11, 99-72 (Reprinted by permission 
from British Med Jour , May 1 1937 page 72 of Epi 
tome of Current Medical Literature ) 

Tbe uuthor has found in an institution serving as a 
clearing station for definite and doubtful cases of tuber 
culosis that the rate of sedimentation of the erythro- 
cjtes is a valuable guide to differential diagnosis, al 
though this test is not specific but is merely indicative 
of inflammatory and destructive changes in the body 
He gives details of four cases common to which were 
little or no radiological evidence of active pulmonary 
tuberculosis, doubtful clinical signs of it a negative 
mtneutaucous tuberculin reaction a positive Wasser 
mann reaction and a remarkably high rate of sedimen 
tation The contrast between this high rate and the 
negative findings on radiological and physical exaroma 
tion of the chest was sinking 
This experience has taught the author to require a 
Wassermann test whenever the findings of the sedi 
mentation test could not be accounted for by reference 
to pulmonary tuberculosis, and m the course of th 
last two years he has by taking this precaution, been 
able to provide anti syphilitic treatment for 17 patients 
the nature of whose disease had not previously been 
recognized A rapid rate of sedimentation may well 
be due to untreated secondary syphilis, whereas in 
tertiary syphilis this rate is comparatively slow la 
deed it is almost normal in latent forms of syphilis in 
which tbe Wassermann reaction is negative When it is 
positive, but the syphilis is latent the sedimentation 
rate is only slightly raised When a tuberculous proc 
css is slight and scarred and is not calculated to have 
any effect on the rate of sedimentation, a high rate 
should raise suspicions of Wassermann positive syphilis 
running a more or less latent course 


SUPRARENALS 

Radiotherapy of Suprarenals in Endarteritis Obli 
terans Desplats and Langeron Jour d Radiol et 
d’fjlectrok, Aprd 1937 21, 152 153 (Reprinted by 
permission from British Med Jour June 20, 1937 
page 103 of Epitome of Current Medical Literature ) 

The authors have treated the adrenals with x rays in 
200 cases of obliterating endartentis, and clam good 
results in 02 5 per cent and improvement m -- 5 per 
cent, only 5 per cent faffed to respond to the treatment 
Diabetic endartentis seemed to respond to the treat 
ment m almost every case They used 130 k. ovoks 
filtered through 5 to 7 mm of aluminum, 150 to~W 
units to each adrenal region alternately every second 
day until improvement set in Theyfind that it may be 
accessary 11 ^ continue the treatment for one, two or 
“Jee mouths 

S". r 'Z - - V- - 

maintained for seven or eight years 


Studies in Cardiovascular Syphilis Teleroentgen 
ography in Diagnosis of Early Syphilitic Aortitis 
Comparison of Findings in 1,000 Syphilitic and 600 
Non syphilitic Individuals J B Kemp and K D 
Cochems Am Heart Jour , March 1937 13, 297- 
307 (Reprinted by permission from Bntish Med 
Jour June 26 1937 page 103 of Epitome of Current 
Medical Literature ) 

The authors in an attempt to evaluate teleradio 
graphic measurements in uncomplicated early syphilitic 
aortitis have compared the teleradiographs of the 
heart and aorta m 1,000 cases of unselected syphilitics 
with those of 600 unselected non syphilitic individuals 
of the same occupational sex and age groups The 
Vaquez-Bordet measurements of the supracardiac 
shadow were used in comparing the width of the aorti" 
arch Only 59 per cent of patients with clinically rec 
ogmzable syphilitic aortitis showed teieradjographic 
evidence of aortic dilatation but there was no evidence 
that the diagnosis of uncomplicated syphilitic aortitis 
can be made by teleradiography alone 
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GONORRHEA 

Experimental Studies Regarding the Possibilities of 
the Use of Alpha Rays in the Treatment of Gonorrhea 
H Nagcll and \V Nocthling Stralilentherapic, 1937, 
59, 419 

The authors studied the baetericidal effect of alpha 
rajs on gonococci t n vitro If the surface of cultures 
was exposed to alpha rays, it required from 4 to 00 
alpha particles per jx 3 1° kill about 95 per cent of the 
cocci In a liquid medium it required the energy of 
from 0 01 to 0 4 alpha particles per of liquid medium 
to produce the same effect Similar experiments were 
conducted with thorium X solutions and also with 
polonium 

The authors conclude that ointments containing 
about 0 02 to 0 2 me per c c of radium emanation 
should be of practical use if applied for scxeral hours 
per daj 

Ernst A Poiile M D , Ph D 


Treatment of Gonococcal Arthritis with Radio 
active Substances P Loup Jour d'Urol , March 
1937, 43, 23S-240 (Reprinted by permission from 
British Med Jour , July 10, 1937, p 0 of Epitome of 
Current Medical Literature ) 

The author refers to the serious complications re 
ported by Dr Marsan, which have followed the intro 
ductiou of radio active substances particularly when 
intravenous injections of thorium X have been given 
in cases of gonococcal arthritis Anemia has sometimes 
resulted, and in one instance a patient developed an 
osteosarcoma of the right femur from which he died, 
several years after intrnveuous injections of thonum-X 
had been given Two personal cases are reported in 
which this treatment was successful and without com 
plications up to the present In the first a young man 
19 years of age was suffering from a severe attack of 
gonorrhea which was affecting the joints of the hand 
A subcutaneous injection of anti gonococcal serum was 
given with success The patient attended only lr 
regularly and returned after several days with severe 
arthritis of the right knee, which was swollen, painful, 
and useless Further injections were given and local 
treatment applied but the condition of the knee be 
came steadily worse Intravenous injections of a solu 
tion of thorium X were given and the knee which had 
been ankylosed before the injections began soon could 
be flexed to a right angle, and after three months move 
ment was completely normal Seven years later the 
patient was in perfect health with no disability of the 
knee joint In the second instance a woman 28 years 
of age, had been receiving an intravenous injection of 
gonoenne ' every other day but in spite of this a 
typical arthritis developed in the wrist with a synovitis 
ot the right thumb Anti gonococcal serum was given 
daily without any effect on the arthritis and so injec 
tions of the same solution of thorium X were tried, 
with the same good result as in the former case After 
three years the patient was still in good health The 
danger of this form of treatment as emphasized by Dr 
Marsan is a strong deterrent to its universal use 


GYNECOLOGY AND OBSTETRICS 

Ihc Value of a Supine Lateral Roentgenogram as an 
Obstetrical Guide H Rcichenmiller Milnchen med 
Wchnschr , Aug 0, 1937, 84, 125-1 

The author takes a lateral view of the pelvis With the 
patient supine, and on it measures the conjugata vera 
He corrects for distortion by measuring the focus film 
distance (IP), and the distance to the mid point of the 
patient at the level of the trochanters (h), which is 
equal to h'— half the intertrochanteric width Then 
the measured conjugata vera, A', is corrected to the 

true conjugata vera, A, by the equation A = — jA' 

A table showing the comparison with clinical and 
anatomical measurements is given The dose of radia 
lion under the conditions he uses is from 9 to 12 r per 
plate 

Deformities of the pelvis cause difficulty in securing 
satisfactory measurements, but not more than they do 
clinically Tor satisfactory measurement, plates must 
clearly show the back of the symphysis the femur, and 
the sacrum The femora and acetabula should be con 
centnenlly projected, and centered on the Bucky 
(which is a rotarv grid in his clinic) 

Information on the position, height, and configura- 
tion of the fetal head is also made available at the same 
tune The indications for the examination, mentioned 
at some length are very broad, since no harm can 
possibly result from it In certain circumstances it 
may replace vaginal examination 

L G Jacobs, M D 


The Tune Factor and Tolerance Doses with the Pro- 
tracted Dose Method in Gynecology Th C Nceff 
Strahlcntherapie, 1937, 60, 152 

Many years of clinical observation and careful physi- 
cal measurements have led to the development of the 
following technic in treating cancer of the uterus by 
roentgen rays and radium in the Women s Clinic of the 
University of Wurzburg, 14 abdominal and 10 sacral 
fields are used one field per day The surface dose is 
300 r given in 00 nnnu es over an area of 400 cm ‘ The 
total dose over the abdomen is 4,500 r and the one in 
the depth is 3,400 r To these roentgen doses a maxi 
mum of intra uterine radium of 5 000 mg hr is added 
requiring approximately 27 days for the entire scries of 
treatments The radium tolerance dose at 1 an dis 
tance for the rectum is 0 200 r, for the bladder 0,000 r, 
for the vagina 15,400 r In conclusion the author em- 
phasizes again the necessity of accurate dosage 

I rnst A Pohle, M D Ph D 

Diagnosis and Treatment of Tuberculosis of the 
Female Genital Organs F Gal Strahlcntherapie 
1937, 59, 513 

The author reports his experience in the treatment of 
tuberculosis of the female genital organs with roentgen 
rays in a senes of 23 cases out of a total number of 79 
and compares the results obtained by radiation with 
those following operation The majority (42) of the 
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patients in whom a bronchoscopic diagnosis of trachco 
bronchial disease was made, nearly one half showed no 
evidence of active Iar> ngeal tuberculosis 
Roentgenographic evidences include (1) The ap 
pearance of intermittent areas of atelectasis nt serial 
roentgenograms of the chest (2) Sudden lobar collapse 
following a paralysis of the hemidiaphragm or the in 
duction of pneumothorax (3) The visualization of 
tracheal or bronchial narrowing particularly in studies 
made with the Pottcr-Bucky diaphragm (-1) The 
occasional demonstration of bronchial stenosis beyond 
the limits of bronchoscopic vision by brommal broncho 
grains This method of examination has occasionally 
been useful when the bronchoscopic examination wns 
negative in the face of strong presumptive clinical 
eeideuce of tuberculous tracheobronchitis They used 
bronchoscopy to confirm the suspected presence of 
tuberculous tracheobronchitis Tour types of lesions 
are recognizable the findings are described m detail 
Roentgen therapy was used on a series of case's, a critical 
evaluation of results was not yet justified 

ClttRLES G SimtrRLA.\o MD 

Some Roentgen Considerations of the Childhood 
Type of Tuberculosis Earl E Barth Illinois Med 
Jour October, 1937, 72, 32S-330 

Barth concludes that (1) The proper interpretation 
of a roentgenogram of the ehest of a child ltavmg tuber 
culosis requires a knowledge of the pathology as well as 
of the anatomy and physiology of the lung, (2) a roent- 
gen study of the ehest is indispensable ui the examina- 
tion of a child suspected of having tuberculosis, (3) 
the physician who interprets the films should have or 
be given, a statement regarding the history, physical 
findings, and the result of tuberculin test if available 
(4) serial films will yield more definite information than 
a single examination and will help to rule out non- 
tuberculous lesions, and (5) two types of lesions should 
be looked for the parenchymal and the tracheabron 
chial Pleural effusion, atelectasis and obstructive 
emphysema will be found in some instances 

G E Burch M D 

TUMORS (DIAGNOSIS) 

Traumatic Localization of a Tumor Metastasis (?) 

M Richard Schweiz, med Wchnschr July 10 1937, 
67, 549 050 

A case report of a man in whom an injury to the 
wrist seemed to lead to the localization there of a hyper 
nephromatous metastasis (primary not found) The 
further study of the case showed however, that the 
metastasis must have been present before the injury 

L G Jacobs M D 


Microscopic grading and sensitivity conclusions must 
not be drawn prematurely for there is no microscopic 
grading or classification which has absolute value in 
clinical prognosis, even though Broders’ grading will 
lead to fewer errors In each tumor there are to be 
considered lymph node involvement, fixation, size and 
duration of growth anatomical location, renal and 
cardiac efficiency, absence of anemia, lymphocytic in 
filtration, fibrosis, byalmization, and cellular differen 
nation 

S M Atkins M D 

An Apparently Solitary Myeloma P Gruneis 
Rontgcnpraxis, March, 1937, 9, 190-192 
Multiple areas of bone destruction are typical of mye- 
lomas. Single solitary myelomas have been described 
m the literature only rarely The diagnosis of multiple 
myeloma is at times quite difficult especially its differ 
cnttation from carcinomatous metastases When only 
a single myelomatous area of bone destruction is shown, 
the diagnosis is still more difficult 
In the authors ease a roentgenogram of the chest 
showed a well circumscribed area of increased density 
in the base of the right chest and a tumor mass which 
surrounded an area of destruction m the seventh rib, 
which was well localized and cystic The roentgen 
diagnosis was metastatic carcinoma or myeloma At 
autopsy it was found that the lesion was a plasma-cell 
my eloma with a few other very small foci in the skull 
and sternum which were not shown radiographically 
Hans W Hefkb M D 

The Differential Diagnosis of Mediastinal Tumors. 
N Lloyd Rusby Proc Roy Soc Med Sect Med , 
August, 1937, 30, 1205-1208 

Rusby points out that in the differential diagnosis of 
mediastinal tumor, a detailed radiological examination 
is of greatest service This includes postero-afltenor, 
lateral, and oblique views of the chest as well as fluoro- 
scopic screening Contrast media, such as hpiodol are 
often useful The possibilities of radiological examina- 
tion are not yet exhausted Such au examination can 
be combined with certain other procedures to chat facts 
of the greatest value, such as the introduction of arti 
final pneumothorax to show the relationship of the mass 
to the pleural space and whether it lies within or outside 
of the lung substance Introduction of air into cystic 
tumors has aided in their differentiation from pleural 
fluid 

W A Sodbvlan M D 

TUMORS (THERAPY) 

Radiotherajieutic Experiences in Malignant Tumors 
of the Upper Respiratory and Digestive Tracts with 


Microscopic Grading of Tumors Its Interpretation 
imitations, and Relation to Radiosensitivity Wfi 
am" * Carpenter MacCarty^ -Am Jour Roentgenol 
nd Rad Ther March 193/ 37, 365-30/ 


Regional Lymph .Node Involvement A Pa gam 
Strahlentherapie, 1937, 59, 575 

The author reviewed 150 cases of tumors of the meso 
pharynx observed during the penod from 1929 to 1935 
at the Roentgen Institute of Schinz The localization 
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RADIATION INJURIES 

Clinic and Therapy of Professional Injuries Due to 
Roentgen Rays F F Freund Strahlentherapie, 
1937 58, 694 

The author briefly reviews the history of roentgen in- 
juries occurring in individuals who come in contact 
with them professionally The first typical symptom 
of a chrome roentgen poisoning is a drop in the leuko- 
c> tes with a relative increase in the lymphocytes The 
prognosis is usually good if the changes arc recognized 
early and if complete protection from radiation from 
then on is afforded The treatment consists of physical 
exercise and sojourns in higher altitudes Arsenic and 
pyramidon are contra indicated 

Ernst 4 Pohle M D Ph D 


Injuries Following Bucky” Irradiation T Kalz 
Strahlentherapie, 1937, 59, 547 

The assumption of Bucky that skin injuries of a 
serious nature will not occur if very soft roentgen rays 
(Grenz) are used, is not correct Although there ha\e 
been no ulcers described during a period of 15 years, 
changes like atrophies and telangiectases have been 
observed by a number of radiologists Depending on 
the penetration of the radiation these skin injuries will 
occur after doses of from 1,600 (H V L 0 034) to 4 000 
r (H V L 0 016) There also seems to be a difference 
in sensitivity in different parts of the bodv Highly 
sensitive are the eyelids and surrounding parts as well 
as the lateral cervical areas The author then reports 
five cases showing late injuries after Grenz ray ex 
posure consisting of telangiectasis depigmentation and 
one case with pigmentation as seen m lentigo The 
conclusion therefore is obvious Accurate determina- 
tion of the dose and careful observation of the upper safe 
limits are mdicated 

Ernst A Pohle M D Ph D 


Radiation Tumors Hans Heffner Munchin. med 
Wehnschr June 18 1937, 84, 980-984 

While human radiation cancer is in some sort an 
experimental cancer similar lesions m laboratory 
animals are rather infrequently reported The author 
notes a decline in reported human cases especially 
when the increased use of x-ray is considered The 
time from first irradiation to a diagnosis of cancer is 
about ten years Every case was frequently and heavily 
irradiated usually by several physicians The author's 
cases are briefly described as to location and treatment 
The author feels that the tumor theory of Bernhard 
Fischer-Wasels best explains roentgen carcinoma 
Roentgen sarcoma is rarer than roentgen carcinoma 
and often occurs after continued intensive irradiation of 
joint tuberculosis As a rule it occurs from five to 
seven years after the irradiation The tuberculosis has 
apparently a secondary etiological r Ae The epiphyses 
were especially sensitive and histologically the tumors 
in his cases were osteochondrofibrosarcomas He re- 


ports a case of roentgen sarcoma occurring m the hand 
after irradiation eleven years previously for joint 
tuberculosis 

Experimental radium sarcomas of the soft parts have 
long since been recognized, workers undertaking to 
produce such tumors in the lower end of the femur of 
rabbits Success resulted in one case with repeated 
doses of radium over two years to the knee The 
author feels that these facts should lead to caution m 
the irradiation of joint tuberculosis and of other con- 
ditions in the epiphyseal, especially of the knee 

L G Jacobs, M D 


How does Necrotic Roentgen Ulcer Develop 3 B 
Dahl Strahlentherapie 1937, 59, 522 
The pathogenesis of the roentgen ulcer is not known 
The author studied, therefore, the skin reaction in rats 
and frogs histologically following the application of 
destructive doses of roentgen rays (3,000—1 000 r) He 
concludes that in the development of the roentgen 
ulcer two different factors must be recognized the 
direct injury of the cells and the subsequent secondary 
reaction m the blood vessels The edema in the capil- 
laries hinders the blood circulation in the connective 
tissue which will, therefore, undergo necrosis This 
process may continue and extend into deeper layers of 
tissue Regeneration and repair will take place only if 
the connective tissue and blood vessels regain their 
faculty to form granulation tissue 

Ernst A Pohle, M D , Ph D 


Radiation Cancer m Radiologists A Becltre 
Strahlentherapie 1937, 60, 9 

This is the first paper in Volume 60 of Strahlen- 
therapie ” which is dedicated as ‘ Festschrift” to its 
editor, Prof H Meyer of Bremen, in honor of his 
sixtieth birthday The Nestor of the French radiolo- 
gists discusses the changes occurring in the skin of 
radiologists following continued and excessive exposure 
to radiation His article closes with a note of warning 
Do not underestimate the seriousness of even early 
changes m the skin because carcinomatous degenera- 
tion sets m early and the sooner these lesions are radi- 
cally removed the better is the chance for a cure 

Ernst A Pohle, M D , Ph D 

THE SPINE 

Perirenal Insufflation Aubry and Bertrand-Guy 
Bull et M6m Soc Radiol Med de France February, 
1937, 25, 133-135 

The classical method of approach for insufflation of 
the perirenal capsule is to place the needle from 15 to 
20 mm before below, and to the side of the transverse 
piocess of the second lumbar vertebra 

The authors employ the same technic as for splanch- 
nic anesthesia With the patient seated the needle is 
introduced at the lower border of the twelfth nb 7 cm 
from the midline on the right, 4 cm on the left inclm 
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ual tumor It eanuot be unphaMzi.il too strongly that 
complete clinical and rocntgenographic information is 
necessary and that tndtxidual tumors may vary in re 
spouse 

S M Atkins M D 


Roentgen Therapy of Superficial Tumors l» Ou 
Strahlintherapie 1937, 59, 139 

In new of the fact th it many technics arc used in the 
treatment of superficial malignancies the author under 
took a systematic study of this problem I allowing a 
brief historical sketch he describes the apparatus used 
by him m his studies Tour different typis of x ra> 
tubes uere amiable One could Ik operated at 10- 
40 k\ J nia one at 10-73 kv 3 ma , one at 00 ke , 
- nia undone at OO-IhOky Oim The potential uas 
furnished bj transfonuers with vatee tubes and eon 
dctiscrs He gues dat i on the output of the eanous 
tubes depth dose percent igcs determined m a water 
phantom and compares these with the doses obtained 
from radon screens Tile baek se liter for various field 
sizes was also determined 

It appeared that no routine method e in be rccom 
mended for the treatment of superficial malignancies 
but the method or methods must be selected for each 
mdieidual patient in order to obtain good results 
There is no question but that superficial tumors may 
react favorably to heavy doses of roentgen rajs. How 
ever it is impossible to state at this time whether roeut 
gen rays or radium would produce the best end results 
Eight illustrative case reports are appended to the 
article with photographs showing the lesions before 


Indications for the Treatment of Malignant Tumors 
of Skin, Mouth, and Larynx H Th Schreus StrahJ 
etitherapie 1937 60, I7S 

The indications given by the author are essentially 
the same as accepted by American radiologists with one 
principal difference While in this country it is con- 
sidered preferable to use radon implantation for many 
mtra oral tumors the author uses, whenever possible 
the technic developed by Chaoul namely, roentgen 
rays applied at a very short focal skin distance 

Ernst A Ponte M D Ph D 


Ihe Experience in /finch with the Irradiation of 
Malignant Tumors of the Glandular Organs in the Ab 
domen Excluding Gonads (1919-1935) H R. Schrni 
Strahlentherapie, 1937 60, 170 
This is a rtsume of the results obtained in the 
treatment of malignant tumors of the glandular 
abdominal organs published m detail in book form 
by the author in collaboration with Zuppwger The 
many statistics given in the paper cannot be abstracted 
suffice it to say therefore that a total of 244 cases of 
this ty pc were seen of which 140 were males and 9S fe 
males, the average age amounted to 513 years At 
the time of writing the report 12 were still free from 
symptoms, which corresponds to 5 per cent Alter a 
three year observation period six, or 2 per cent died 
Palliation was obtained in So patients (3S per cent) 
The average duration of life of all uncured patients was 
9 4 months 

Ernst A Pohle M D Ph D 


and after treatment 

Ernst A Pohle MD Ph D 


Enormous Tumor of the Breast Treated and Cured 
by X rays Tillered through Three Millimeters Alumi 
num Only M T Nogier Bull et M£m Soc Radiol 
Med dc Trance January 1937 25, 91-93 

In September 1930 a woman 73 years of age with a 
breast tumor 14 X W X 0 cm freely movable and 
without clinical metastases but dimming pus from three 
large sinuses was treated with e rays by the author 
Technic Coohdge tube, 3 mm aluminum filter 30 cm 
S T D , 25 cm point spark gap 1 100 R ( Solomon ) 
Three targe fields were treated at three day intervals 
and a second senes was given after two months Pn 
mnry regress, on of the tumor was remarkable 

In June 1934 recurrence at the site of one of the 
fistulas occurred with a small axillary node in ewjienw 

A similar senes dosage 1 R '« th ® 
the breast and two doses of 1,900 R and 800 R to the 
axillary nodule were given m September 1934 The 
recurrent and axdlary nodules disappeared and rn 
November, 1930 the patient now 84 years o g 
free of recurrence g 0EATI , M D 


Application of Ultra short Waves with Special Re 
gard to Malignant Tumors WAG van Everdmgen 
\cta Radiologica, August, 1937, 18, 559-563 
The influence of ultra short waves on malignant tis 
sue of mice was studied The author discusses an ob- 
jective method for measuring and controlling thermo 
electrically the nse of temperature of the test animal 
during the irradiation He faded to find any action 
other than the diathemial one 

G E Burch M D 


ULTRA-VIOLET LIGHT 

Are Exposures to Ultra violet and Sun Radiation 
Dangerous? G Miescher Strahlentherapie 1937 
60, 134 

The author has studied the changes which occur fol 
lowing continuous exposure to ultra violet and sun rays 
in animals especially with the possibility of producing 
cancer He concludes that there is no reason to warn 
against light and sun exposure if sharp reactions are 
avoided Our experience from animal experiments in 
dicates that the face should be protected during general 
body exposure 

Ernst A Poiru?, M D P h D 
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THE THYROID 

Roentgen Treatment of Exophthalmic Goiter O 
Raagaard Ugesk f lteger April 29 1937 99, 453- 
459 (Pnnted by permission from British Med Jour , 
June 26, 1937 p 103 of Epitome of Current Medical 
Literature ) 

The author draws attention to the lack of unanimity 
as to the respective merits of radiological and other 
treatment for Graves’ disease Of late in Denmark 
the value of radiological treatment has been much un- 
derestimated, as the impression that it is more or less an 
unessential supplement to medicinal treatment is wide- 
spread The author has conducted a follow up study 
of 63 definite cases which were given radiological 
treatment ambulatory in most cases, between 1922 
and 1933 in a Danish hospital The disease was se- 
vere in six cases, moderately severe in 26 and mild or 
slight in 36 An observation period of from three to 
eleven and a half years was counted from the conclu 
sion of treatment In 57 cases the follow up stud} 
included a medical examination Recovery could be 
claimed m 70 6 per cent, and almost complete recovery 
in 7 4 per cent The improved represented 10 3 per 
cent while 7 4 per cent were unchanged There was 
one death from Graves’ disease m addition to two 
deaths from other causes In 85 3 per cent complete 
fitness for work was found on re-examination and 
5 9 per cent were partially fit No patient was re- 
fused radiological treatment or found to be refractory 
to it In 64 per cent the goiter disappeared com- 
pletely The average duration of treatment was 119 
months, and the average number of exposures was 
7 3 The author's comparison of his experiences with 
those of radiologists in other countries reveals a cer 
tarn uniformity in the results achieved He concludes 
that radiological treatment produces as good results 
a3 does operative therapy 


Malacia of the Neck of the Femur with Combined 
Degeneration of Hypophysis and Thyroid R. Kien- 
bSck Strahlentherapie 1937 60, 115 

The author reports a case of a man 54 years old, who 
was admitted to the hospital in 1936 During the last 
14 years he had been steadily gaming weight and re 
cently developed dizziness and nausea with difficulty in 
walking At the age of 13 he had a thyroidectomy 
The cluneal diagnosis was myxedema Roentgen ex- 
amination of the hips showed a bdateral juvenile mala 
cia of the neck of the femurs apparently on the basis of 
an endocrine dysfunction The patient died from gan 
grene of the lung shortly after admission The au 
topsy revealed myxedema of the entire body operative 
defect of the thyroid, and hypoplasia of the hypophysis 
The changes shown m the roentgenogram m both hip 
joints were verified The author believes that we have 
to deal with a combination of two types of degeneration 
produced by endocrine dysfunction namely, partial 
infantilism and degeneration of the skeleton on a hypo- 
physeal basis 

Ernst A Pohlb, M D Ph D 


TUBERCULOSIS, PULMONARY 

The Problem of Tuberculosis B P Potter Jour 
Am Med Assn , May 8, 1937, 108, 15S5-1590 

This is an address presenting this problem from the 
general practitioner’s point of view It is apparent that 
the finding of frank cases of tuberculosis can be en- 
hanced only by methods of greater precision and by the 
utilization of a more extensive case-finding program 
The wider use of the \ rays and less attention to physi- 
cal examinations in all patients who consult physicians 
for symptoms that even in the remotest way suggest 
the possibility or probability of tuberculosis will be a 
great step forward 

The practitioner has a part to play m the examination 
of contacts of the known cases of tuberculosis and as 
an educator in the larger plan of case finding of indi- 
viduals with asymptomatic tuberculosis His influence 
must be extended to include proper management of the 
open case, with two things in mind first, to segregate 
the patient and second to convert the sputum abacil- 
lary by early treatment at home or in the office of those 
in whom tins is possible 

The physician must realize that the earlier appro- 
priate therapeutic measures are applied the sooner the 
patient ceases to be a menace and the prognosis be- 
comes increasingly more favorable in many instances 
Charles G Sutherland, M D 


Tuberculous Tracheobronchitis Paul C Samson 
John Barnwell John Littig, and John C Bugher Jour 
Am Med Assn , May 29, 1937, 108, 1850-1855 
Since patients whose pulmonary tuberculosis is com- 
plicated by tuberculous tracheobronchitis have a rela- 
tively grave prognosis the clinical recognition of this 
complication should be of concern to all phthisio- 
therapists They define the condition as a specific in- 
fection of the mucosa or submucosa of the trachea and 
bronchi and to be distinguished from ‘ tracheobron- 
chial tuberculosis” which signifies clinical tuberculosis 
of the tracheobronchial lymph nodes 

The predominant mode of mucosal infection appeared 
to be direct contact with tubercle bacilli from pulmon- 
ary cavities Microscopically the primary tracheo- 
bronchial lesions were either minute ulcers in the 
mucosa or small tubercles presumably resulting from 
the deposition of tubercle bacilli in the crypts of mucous 
glands With progression of the lesions there were 
submucosal infiltrations with overlying intact mucosa 
showing edema and congestion or varying degrees of 
mucosal ulceration The lesions were characteristically 
on the posterolateral walls of the bronchi and trachea 
further suggesting implantation infection Occasion- 
ally a direct massive extension from a pulmonary 
cavity to the peribronchial tissue was observed, with 
subsequent involvement of the mucosa 

As far as the bronchi were concerned, only about one- 
third of the cases showed evidence that was consistent 
with a mucosal involvement secondary to tuberculous 
infection of the peribronchial lymphatics Out of 49 
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was IS far cant, of the 124 Schauta cases 1 5 per cent 
The Schauta eases had also a superior percentage of 
lasting cures — 51 percent, as compared with )0 percent 
for the Werthcun eases 

Radium treatment was given in 25J cases, including 
51 which were operable the mean dose was 2,000 mg 
radium element hours in fractional doses In the op- 


erable eases this treatment led to a single death and 
lasting cures amounting to 42 per cent In the inoper- 
able cases (202) there w as an 8 5 per cent primary mor- 
tality and 10 5 per cent of five year survivals (The 
recent radium mortality has been 4 per cent ) Consid- 
erable value in prevention of recurrences is ascribed to 
persistence with post operative x radiations in small 
dosage 
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was as follows soft palate 10 tonsils 49, base of tongue 
32, angle of jaw 16, vallecula; 22, mesopharynx wall 21 
cases Of the tonsil tumors, 38 were carcinomas and 1 1 
sarcomas Only 24 of all patients admitted were oper- 
able The histology of these neoplasms and also some 
of the clinical features are discussed In two compre- 
hensive tables a synopsis of all treated cases and the 
end results are given Photographs of a few illustra- 
tive cases are appended 

The method of choice in treating the primary tumor 
as well as the regional lymph glands is protracted frac- 
tional roentgen therapy applied with low intensity 
The tumors of the soft palate without metastasis may 
be seeded or treated by radon molds Small residual 
tumor masses or local recurrences are treated with ra- 
dium or are destroyed by electrocoagulation If there 
is any residual glandular involvement after roentgen 
therapy, the glands are removed provided that the 
primary tumor has been completely eradicated Pri- 
mary resection of the lymph nodes is not recommended 
Of all cases with tumors of the mesopharynx plus glan- 
dular metastasis 25 per cent remained well for three 
years and 21 per cent for five years The final out- 
come depends entirely on the stage of the disease when 
treatment is started and also on the metastases, conse- 
quently, the results can be improved only if these cases 
are diagnosed early 

Ernst A Pohle, M D , Ph D 


Radiation Therapy of Malignant Tumors R du 
Mesrul de Rochemont Strahlentherapie, 1037, 60, 
120 

The success of radiation therapy of tumors depends 
on the stage of the disease, its localization, the character 
of the tumor and proper and adequate radiation tech- 
nic The rfile of the tune factor in radiation therapy 
has been discussed m detail during the last few years 
and undoubtedly valuable information has been gamed 
Homogeneous distribution of the dose in the entire dis- 
eased area is of the greatest importance and the author 
analyzes the factors which influence it The advan- 
tages and disadvantages of the use of very short focal 
shin distances are also discussed 

Ernst A Pohle, M D , Ph D 


Endometnoma M Rocmans and Petitfrdre Brux- 
elles raed May 2 1937 17, 1001-1006 (Reprinted 
by permission from British Med Jour , July 31, 1937, 
p 20 of Epitome of Current Medical Literature ) 

The authors define an endometnoma as a tumor 
which possesses the characteristics of endometnum but 
which occupies an abnormal position. It occurs most 
often in young women and may be situated m vanous 
regions Two cases are reported m one of which (he 
tumor was on the upper part of the broad ligament and 
m the other it was adherent to the recto- vaginal septum 
In the first case the patient had suffered from pain in the 
nght iliac fossa for four years This pain which radia- 
ted to the nght hip and the lumbar region became se- 


vere enough to necessitate operation A tumor the 
size of a large nut was removed from the broad ligament, 
and was found on microscopical examination to have the 
characteristics of an endometnoma In the second 
case the patient had complained of indigestion for three 
years particularly at her menstrual periods, with vom- 
iting and lumbar pain Appendectomy, together with 
the removal of the left adnexa, was earned out, and a 
small cystic nodule was felt m the pouch of Douglas but 
was not removed owing to adhesions A year later this 
tumor had groivn and was adherent to the postenor 
vaginal wall and the adjacent tissues There were 
symptoms of tenesmus and some menstrual irregularity 
A postenor colpotomy was performed, which gave ac- 
cess to the tumor It was found to be an endometn- 
oma but was too adherent to be removed 

Two tubes of radium were inserted, and a month later 
menstruation became normal, the symptoms disap- 
peared and the size of the tumor began to decrease 
The ongin of these tumors is discussed and the vanous 
theones which have been put forward are considered 
The method of treatment must vary according to the 
localization and fixity of the tumor, the age of the pa- 
tient, and the risk of injuring the reproductive organs 


The Chononepithelioma of the Male O Jilnghng 
Strahlentherapie, 1037, 60, 86 

The author observed two cases of chononepithelioma 
in the male One patient was 27 years old, had tuber- 
culosis of the lungs five years before, and had been 
treated for tuberculous pentomtis Six months before 
admission he developed shortness of breath and bloody 
sputum which led to the diagnosis of tuberculosis X- 
ray examination of the lung, however showed miliary 
metastases distributed through the entire chest and 
careful examination revealed that this was secondary 
to a tumor of the right testicle which histologically 
turned out to be a chononepithelioma Several treat- 
ments with high voltage roentgen rays were without 
benefit and did not delay the fatal outcome The 
second patient was 26 years old and developed pain 
in the back radiating into the right thigh eight weeks 
previous to admission A retroperitoneal tumor 
which apparently ongmated from a small tumor in the 
nght testicle was found Histological examination 
proved this to be a chononepithelioma There were 
numerous metastases throughout both lungs The 
Aschheim -Zondek test in the urrne was positive The 
tumor in the abdomen was entirely resistant to roent- 
gen rays The patient died shortly afterward with 
metastases in the brain The differential diagnosis be- 
tween this tumor and the seminoma is discussed 

Ernst A Pohle M D , Ph D 


The Relative Importance of Histological Analysis in 
Tumor Therapy Ferdinand C Helwig Am Jour 
Roentgenol and Rad Ther , March, 1937, 37, 3 58-364 
Histologic analysis provides but a portion of the data 
necessary for the mtelbgent treatment of each individ- 
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Obviously, little progress can be made the toxic symptoms consisting of anorexia, 
until the mechanism of this reaction is vomiting, diarrhea, and death which fol- 
better understood It has been known for lowed the application of heavy doses of 



Fig 1 In this cas<- a large tumor overlying the head of the pancreas com- 
pletely blocked tlic common bile duct and a drainage tube had been placed in the 
gall bladder Although liver extract was started on the second day nausea and vomit 
mg followed each x ray treatment until two days after vitamin Bi was started Im- 
provement in appetite was then marked except for a few days when a stitch abscess 
appeared and was opened 


fears that “true irradiation sickness,” 
severe enough to require treatment, results 
inly when certain portions of the body are 
rradiated In our opinion some portion of 
:he intestinal tract or the parotid gland 
nust be included m the treated area for 
serious symptoms to be produced We 
ilso believe that areas treated over the 
ipper abdomen produce more severe symp- 
oms than those treated over the lower 
ibdomen because the intestine becomes 
nore sensitive as it approaches the stom- 
ich Although little has been written 
ibout the effect of x-rays on the parotid, 
ve have found it possible to eliminate most 
,f the untoward effects following irradia- 
lon of the head and neck by efficiently 
hieldmg these very sensitive structures 
Hall and Whipple (2), m 1919, described 


filtered x-rays to the abdomen in dogs 
In an article (3) published in 1920, one of 
us (C L M ) showed that a similar reac- 
tion characterized by loss of weight, a re- 
duction m urine output, diarrhea, anorexia, 
and eventual death could be produced in 
rabbits only when some portion of the abdo- 
men was irradiated These findings were 
substantiated in 1922 by Warren and 
Whipple (4), who found it possible to pro- 
duce their severe reactions in dogs only 
when some portion of the abdo men was 
irradiated They described microscopic 
changes m the small bowel, consisting of 
more or less complete necrosis of the 
epithelium of the crypts and villi, which 
they thought were of great significance 
In fact, they concluded that the intoxica- 
tions observed m their animals were due to 
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Sensitization of the Shin to Ultra violet Light Fr 
Benng Strahlentherapie, 1937, 60, 1(3 
This is a preliminary report as to the effect of certain 
food diseases, and chemical agents on the reaction of 
the human skin to ultra violet light The author 
found, for instance that in the second and third stages 
of syphilis the susceptibility is increased, while during 
the latent period normal reactions were observed A 
number of drugs were also tried, prontosil decreased 
the susceptibility, salvarsan increased it E\pen 
ments studying the effect of others are under way 
Ernst A Pokle M D Ph D 

URETHRA (CAVCER OF) 

Carcinoma of the Female Urethra Case Report, 
with Summary and Review of the Literature T P 
Sparks Jr , and W H Parsons Urol and Cutan 
Rev , March 1937 41, 157-163 (Reprinted by per- 
mission from British Med Jour May 1, 1937, page 
72 of Epitome of Current Medical Literature ) 

The authors have collected 119 cases from the litera- 
ture as well as a personal one in a patient, 75 years of 
age, in whom the growth was successfully excised 
They state that carcinoma of the female urethra 
though uncommon is not so rare as the number of re- 
ported cases would suggest The ages of the patients 
ranged from 26 to 75 the average age being 54 Of the 
group (119), 15 survived three or more years after 
treatment 39 received surgical treatment alone, and 
of these two lived three years and one five years after 
operation Of 40 treated by radium or deep \ ray 
therapy six survived three years or more and five were 
living at the end of five years Of 21 treated by a com- 
bination of some surgical procedure with radium or deep 
x-ray therapy, seven hved three years or longer and five 
hved five years or longer after treatment Of 17 with 
demonstrable glandular involvement at the time of 
treatment six were treated by operation only and one 
survived three years, seven by radiation alone and 
none survived as long as three years, three by a com- 
bination of operation and radiation, and two survived 
three years or longer — one nine years One patient 
had no treatment 

The prognosis m carcinoma of the female urethra is 
exceedingly poor, though not hopeless The authors 
conclude that desiderata for successful treatment are 
examination of all patients with painful micturition 
early diagnosis of the malignant type, and complete 
excision in the early stage 

THE UTERUS 

Some Considerations in the Treatment of Carcinoma 
of the Cervix by Irradiation A Pichhan Strahlen 
therapie, 1937 60, 505 

Following a brief discussion of the biologic and physi 
cal principles underlying radiation therapj m carcinoma 
of the cervix, the author outlines the technic as practised 
in his clime In the first two groups roentgen deep 

'N 


therapy is given as a supplementary treatment to ra- 
dium application In addition to from 7,000 to 8,000 
mg hr , a total surface dose of 3,500 r is used In 
Groups III and IV roentgen therapy is used almost ex- 
clusively except that vaginal radium appl cation is used 
whenever feasible A statistical analysis of 1 530 cases 
seen during the period from 1926 to 1935 showed that 
54 per cent of all patients who successfully completed 
the primary course of treatments were still free from 
recurrence after 10 years, while the corresponding figure 
for Group I alone was 69 per cent 

Ernst 4. Poiile, M D Fh D 


Has Our Discard of Operative Therapy in Uterine 
Fibroids and Preehmactenc Metropathies Proved to be 
Good Practice? C J Gauss Strahlentherapie, 1937, 
60, 401 

The author analyzes in this paper 1,048 cases of 
uterine fibroids and preclimactenc uterine bleeding, 
which had been treated by radiation His indications 
were to subject only such cases to treatment as had 
definite symptoms requiring attention For operation, 
he considered only a few types of uterine fibroids, as, 
for instance, submucous, pedunculated subserous, and 
infected fibroids The statistical analysis showed that 
93 patients were operated on and the remaining 955 
were irradiated Roentgen rays alone were used in 711 
patients, radium alone in 160, and roentgen rays and 
radium in 16 patients There was no mortality among 
those radiated and 4 3 per cent m those operated on 
A careful follow-up of the treated cases led the author 
to the final conclusion that uterine fibroids and pre- 
climactenc metropathies are better irradiated unless 
there are very definite contra indications 

Ernst A Pohle M D Ph D 


Therapy of Cancer of Uterine Cervix at Gynecologic 
Clime in Kiel from Oct 1 1922 to Dec 31, 1930 R 
Schrdder Zentralbl f GynSk March 6, 1937 61, 
546-563 (Reprinted by permission from British Med 
Jour , May 29 1937, p 1144 of Epitome of Current 
Medical Literature ) 

The author gives an account of treatment of carci- 
noma of the cervix and its results m a senes of 604 cases 
(1922-1930) in which a five year supervision was subse 
quently possible Absolute cure’ in the sense of a 
five-year survival in good health was obtained in 171, 
or 28 per cent Increasingly good judgment in selec- 
tion m the mode of treatment for particular cases to- 
gether with increasing expenence in all treatments, 
seemed to bring about an improvement in the results 
for the last three years (1928-1930) 327 cases had 34 per 
cent of five-year cures For the whole period the oper- 
ability rate was 58 per cent The cases actually oper 
ated on totalled 50 per cent Wertheim's operation 
was usually done in the first and Schauta s vaginal wide 
hysterectomy in the second half of the period under re 
view The primary irortahtj of the 178 Wertheim cases 
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with a huge number of barbituric acid 

nvatives but they are all capable of pro' ml :a / le ° UsIy or mtravenously, produce 
ducmg sleep and depressing the vomiting sultm/taTT' 11 ? “ toxemia re ' 

b suiting from mtestmal obstruction Since 



center m most individuals Some of the 
preparations now available are amytal, 
phenobarbital (luminal), ortal, ipral, ne- 
onal, allonal, nembutal, nembural, seconal, 
and veronal Many of these drugs are 
sold m the form of sodium salts which are 
soluble m water, and, therefore, suitable 
for rectal administration m solution Some 
of them are made up in the form of sup- 
positories which are very valuable m the 
presence of vomiting Richards and Peters 
(7) have called attention to the fact that 
barbiturates are contra-indicated m the 
presence of liver disease, and we have en- 
countered a few cases m which a marked ex- 
citement followed then use, but m most 
instances then palliative effect is quite 
satisfactory 

Haden and Orr (8) showed very con- 
clusively some twelve years ago that so- 
dium chloride solutions, given either sub- 


according to our theory, many irradiation 
reactions are toxemias resulting from in- 
testinal damage, it seems reasonable to as- 
sume that the same type of therapy might 
be successful, and many authors have ad- 
vocated the use of sodium chloride Pa- 
tients who are vomiting needfood and water 
as well, and our best results have been ob- 
tained from the intravenous administration 
of a liter of 5 or 10 per cent glucose made 
up in normal salt solution This medica- 
tion can be given repeatedly and is particu- 
larly helpful m the treatment of cases hav- 
ing abdominal masses which are producing 
partial mtestmal obstruction Holmes and 
Hunter believe that a high carbohydrate 
intake is very helpful, and give their pa- 
tients stick candy and fruit drinks contain- 
ing large amounts of lactose, in addition to 
intravenous glucose. 

Intravenous medication 


is not a simple 
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IRRADIATION SICKNESS 1 

By CHARLES L MARTIN, EE, M D , FA.CR, and WALTER H MOURSUND, Jr , 

A B , M D , Dallas, Texas 

Radiological Department, Baylor Medical School 


I =j|ATIENTS receiving heavy doses of 
irradiation frequently develop ano- 
rexia, malaise, nausea, and vomitmg 
Holmes and Hunter (1) have described 
three different types of this indisposition 
first, “toxic sickness’’ resultmg from the 
destruction of large masses of tumor tis- 
sues, second, “psychic sickness” produced 
by the association of the odors of the radio- 
logical department with a real reaction 
which has occurred at a previous visit, 
third, “true irradiation sickness” which is 
the symptom-complex resultmg from the 
effects of \-rays or radium rays on the 
normal structures of the body This 
paper deals only with true irradiation 
sickness, which has become increasingly 
important with the adoption of fractional 
doses and prolonged periods of treatment 
Since very httle is known about the cause 
of this condition a great deal has been 
written about it A perusal of the litera- 
ture of the past thirty-three years shows 
that more than thirty authors have at one 
time or another championed one or more 
of the following etiological factors 

1 Inhalation of nitrous gases and 
ozone m the treatment room 

2 The building up of static elec- 
tricity in the patient’s body 

3 Changes m sodium, calcium, and 
potassium metabolism 


4 Disturbances m chlorine metabo- 
lism 

5 Changes in the vegetative nervous 
system 

6 Changes in blood cholesterol 

7 Cholm poisoning 

S Glycogen dwindling 

9 Endocrine imbalance 

10 Allergic phenomena 

11 Disturbance of acid base equi- 
librium 

12 The production of a roentgen toxin 
m the blood 

13 Stimulation of enzymes which pro- 
duce tissue autolysis 

Smce such a variety of causes has been 
assigned to this troublesome malady one 
is not surprised to discover that many 
plans of treatment have been recommended 
and many authors feel that their remedies 
may be specific Some of the substances 
recommended are intravenous saline solu- 
tion (isotonic to 10 per cent), intravenous 
glucose solution (5 to 25 per cent), sodium 
chloride, calcium chloride, af enil , colsil, 
vasano, nautisan, permesin, ephetonm, 
sympatal, cardiazol-ephednne, insulin, hy- 
pophyseal and suprarenal extracts, a re- 
sistant strain of colon bacilli, magnesium 
hyposulphite, intravenous magnesium thio- 
sulphate intramuscular liver extract, and 
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B, a substance made from rice polishings held by a small spoon provided with 
by Burrouglis-Wellcome , Betaxin, made tube contains 50 mtemational umts (I 
by the Wmthrop Company, and Vitamin of vitamin B v Betaxin is put up a 
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injury produced in the epithelium of the 
small intestine Martin and Rogers (5, 6) 
later studied the cachexias produced in dogs 


2 79 

We began by experimenting with drugs 
capable of depressing the \omitmg center 
and thereby relieving nausea and vomiting 



Fig 2 In this case a large carcinoma partially blocked the lower esophagus and 
extended into the fundus of the stomach and a gastrostomy had been done A1 
though 300 r was directed through a 15 cm port almost every day toward the epigas 
tnum, using 220 kv and a heavy Thoraeus filter, very little nausea and no vomiting 
occurred 


by administering heavy doses of x-rays to 
isolated loops of small bowel, and published 
a photograph of the dilated discolored loops 
of small intestine observed m a dog dying 
from the effects of a very intense dose of 
x-rays given to the entire abdomen A few 
years later an attempt was made by the 
same authors to study the intoxication 
produced by irradiation of the parotid but 
none of the laboratory animals showed 
reactions folio wmg such irradiation and it 
was soon learned that the parotid glands of 
small animals do not respond like those of 
the human species 

Since we were convinced many years ago 
that true irradiation sickness was in most 
instances produced by an interference with 
intestinal physiology, we have searched for 
remedies capable of counteracting func- 
tional disturbances of the intestinal tract 


temporarily, some ten years ago, knowing, 
of course, that these remedies served only 
to relieve symptoms and were in no way 
specific At first the best results were ob- 
tained with chloral hydrate and the bro- 
mides, but even when 20 gr of chloral hy- 
drate and 60 gr of sodium bromide, a 
rather heroic dose, were given by rectum, 
symptoms were often alleviated for only 
two or three hours Our attention was 
then shifted to barbital which produced a 
more lasting effect, and about six years ago 
amytal was adopted in our dime as the best 
available remedy This substance was 
given in doses varying from 3 to 10 gr de- 
pending upon the age of the patient and 
the seventy of the symptoms, and long re- 
missions resulted Of course, depression 
and stupor may result from this form of 
therapy The drug market is now flooded 
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lasted for several weeks Since m these 
eases vitamin therapy had been begun on 
the first day of irradiation it occurred to us 
that several days were required for the 
body to become saturated with the sub- 
stance For this reason 2,000 I U are 
now given daily for at least two days before 
the x-ray treatment is started and we feel 
that this procedure has definitely mini- 
mized the symptoms noted during the 
early period That saturation is necessarj 
for relief is also indicated by the faet that 
when vomiting occurs it can frequently be 
relieved almost immediately by the in- 
tramuscular injection of 2,000 I U of 
\ itamui Bi 

More than fifty patients receiving irra- 
diation for a vanet) of conditions have been 
treated with vitamin B t , but it is our opin- 
ion that case reports should be limited to 
those cases recen nig x-ray treatment over 
the upper abdomen because some degree of 
sickness can be expected regularly following 
this procedure Our cluneal experience with 
ten such cases is tabulated in Table I In 
none of these patients except the last one 
u'as preliniuiary vitamin Bj therapy used, 
but the results obtained with this case were 
so good that we believe most of the patients 
could have been relieved of their early 
symptoms if the plan had been used 
throughout the senes 

In our clinic the following routine orders 
for patients about to undergo heavy irra- 
diation has been adopted 

1 A high carbohydrate diet 

2 Vitamin Bi, 2,000 IU daily by 
mouth beginning two days before the irra- 
diation is started 

3 If vomiting occurs, give vitamin B,, 
2,000 I U , intramuscularly at once 

If relief does not occur within 30 
minutes, give sodium amytal, gr VI, or an 
equal amount of another soluble barbituric 
acid denvative by rectum, or insert a nem- 
butal suppository 

5 If vomiting persists, give one liter of 


5 per cent glucose m normal salt solution 
intravenously, and repeat if necessary 

We have not found it necessary to give 
intravenous glucose to any of the patients 
treated with vitamin Bi As a rule this 
medication is needed only when some se- 
rious complication such as partial intestinal 
obstruction or abdominal infection is pres- 
ent 

SUMMARY 

1 Barbiturates and intravenous saline 
and glucose solutions have a d efini te pallia 
tive effect on irradiation sickness 

2 VitammBigivenmlargedosesoften 
prevents all the symptoms and seems to 
hat e a more specific effect 
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procedure nor is it entirely pleasant, and 
the irradiation therapist would like to have 
at his command some efficient preventive 
which could be given by mouth without 
the production of untoward symptoms 
Nembutal, as recommended by Richards 
and Peters and Popp (9), is easy to admin- 
ister but it does not really strike at the 
cause of the toxemia and it keeps the pa- 
tient m a state of drowsiness 

In casting about for substances which 
play a r61e in mtestmal derangements, our 
attention during the past year has been 
drawn to vitamin B Dai is (10) states 
that a lack of vitamin Bi produces anorexia 
and degenerative changes m the mtestmal 
tract, consisting of reduction in the size of 
the \ilh, decreased absorptive capacity, 
decreased vigor of the mtestmal muscula- 
ture, and vascular and trophic changes in 
the mucosa, while a lack of vitamin B 2 
produces vague digestive upsets, diarrhea, 
and pellagra The similarity between 
these symptoms and findings and those ob- 
served in animals receiving large doses of 
x-rays over the abdomen is at once appar- 
ent Russell (11) and others have re- 
ported a marked improvement m appetite 
after the administration of vitamin Bj m 
such serious diseases as permcious anemia 
and sprue, and Dietel and Probst (12) and 
Young (13) have produced some encourag- 
ing results in irradiation sickness by the 
intramuscular injection of liver extract 
Although many workers claim that this 
substance contains vitamin B 2 , Collazo and 
Sfinchez Rodriguez (14) feel that their ex- 
periments show that the common hepatic 
extracts contain only vitamin Bi 

Since the chloride of vitamin B x can now 
be obtained m pure crystalline form for 
both oral and intramuscular use we felt its 
effectiveness should be investigated A 
senes of animal experiments was first 
earned out in an effort to show that this 
substance might be capable of producing 
protection against the lethal abdominal 
dose of x-rays From this work, which has 
been reported elsewhere, we learned that 
although small animals could not be uni- 
formly protected, large doses of vitamin B x 


seemed to definitely prolong the fives of 
some of them 
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Fig 4 ( abort ) During a previous admission 
when she received exactly the same x-ray treat- 
ment over the epigastrium this patient ivas quite 
ill during the entire senes However although 
the tumor was equally as large, at this visit she 
had no gastro-mtestinal symptoms and was quite 
comfortable 

Fig 5 (below) On two occasions this patient 
had an attach of vomiting after an x ray treat- 
ment while taking vitamin B, by mouth Intra- 
muscular injections of the vitamin stopped the 
vomiting instantly both times 


It was then thought Worthwhile to try 
the substance in clinical practice The 
preparations available to us were Ryzamin- 
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Fi cures 1 to 6 illustrate the normal chest (of the author) taken during the inspiratory and expira- 
The variety of technics are the methods routinely employed for this purpose by many 
„ n( i radiologists Fig 1 (.tipper left) Inspiration (‘/ M sec 6 ft F T D 62 tv 400 
physici p „ ^per rifUt) Expiration (</-osec 6ft FT D 67 tv 400 ma) Fig 3 (middle 


ma ) 
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factured by Abbott contains 1,000 I U 
and their ampule for intramuscular use 
contains 2,000 I U At first doses of only 


form of medication not only reduced or 
completely abolished all nausea, but it en- 
abled the patients to enjoy most of their 


TABLE i 



1 

Diagnosis 

Irradtation 

Medication 

Results 

1 

Epigastric retroperito- 
neal lymphosarcoma 

100 r daily to one of tu o 
15 cm ports for 20 
treatments 

\ itaniin B, — 3,000 I U 
daily Liver extract 
100 gm every second 
day 

Nausea and vomiting 
during first three days 
of treatment 


Large metastatic epi 
gastric tumor from 
carcinoma of cervi\ 

300 r daily to one of two 
20 cm epigastric 
ports for 10 treat 
ments 

Ryzamin — 150 I U 

V itaniin Bi daily after 
fourth day 

Nausea and vomiting 
stopped on day after 
vitamin Bi started 


Large epigastric tumor 
from aleukemic leu- 
kemia 

300 r daily to one of 
three 20 cm ports 
over upper abdomen 
for si\ treatments 

Vitamin Bi — 2,000 I U 
daily sodium amytal 
gr 3 iach night for 
sleep 

Appetite good and no 
nausea through series 


Carcinoma of lower third 
of esophagus 

200 r to two 10 X 15 cm 
areas over upper ab 
domen and lower 
chest daily for 20 
treatments 

Vitamin Bi — 150 I U 
daily given as Ryza- 
min 

No nausea Fed through 
gastrostomy tube 


Carcinoma of lower third 
of esophagus and fun 
dus of stomach 

200 r to two 1U X 15 cm 
areas over upper ab 
domen and lower 
chest daily for 20 

treatments 

Vitamin B( — 1,500 I U 
daily through gastros- 
tomy tube 

Only slight nausea and 
no vomiting 


Carcinoma of lower third 
of esophagus and fun 
dus of stomach 

300 r daily to one of three 
15 cm areas over ab 
domen and lower chest 
for 24 treatments 

Vitamin B,-~4,000 1 U 
daily through gastros- 
tomy tube 

Slight nausea on three 
occasions No vomit- 
ing 

7 

Large epigastric tumor 
from Hodgkin’s dis 
ease with common 
duct blocked 

300 r daily to one of 
three 15 X 20 cm 
areas over epigas 
trrnm for six treat- 
ments 

Vitamin Bi — 2 000 I U 
daily Sodium atny- 
tal gr 0 some nights 
for sleep 

Vomited once after each 
of first three treat- 
ments Appetite good 
throughout senes 

S 

Large epigastric tumor 
secondary to lympho- 
sarcoma of rectum 

300 r daily over one of 
three 20 cm areas 
over upper abdomen 
for si\ treatments 

Vitamin B, — 2 UUU I U 
daily Vitamin Bi — 

2,000 I U uitramus 
cularly twice for vom 
Ring 

Vomiting after two 

treatments relieved at 
once by mtramuscu 
lar vitamin Bi 

9 

Carcinoma of antrum of 
stomach 

siUO r daily io one ol 
three 15 era ports 
over upper abdomen 
for 24 treatments 

Vitamin B, — 2 000 I U 
daily 

Vomiting on one day 
only Appetite good 
as at admission 

10 

Huge spleen from mye 
logenous leukemia 

300 r to one of 20 cm 
areas over spleen 
daily for four treat 
ments 

Vitamin Br — 2 000 I U 
daily beginning two 
days before x ray 
therapy 

No nausea Ate three 

good meals daily 

throughout senes 


150 I U per day were used, but we were 
soon convinced that larger doses were 
more effective and at present many pa- 
tients are receiving 2,000 I U daily The 
drug is given by mouth and intramuscular 
injection is resorted to only when vomiting 
occurs We were soon convinced that this 


meals and to maintain their nutrition even 
while receiving a long series of treatments 
over the abdomen 

In many instances nausea and vomiting 
occurred during the first few days of treat- 
ment but completely disappeared during 
the remainder of the period which often 
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examination projects the normal and ab- cannot be placed upon the absolute req- 
normal thoracic densities upon a film true uisite of a perfect x-ray exposure film one 
to size, shape, and outline, and de\oid of that can be reproduced year after year, 



Fig 7 (abovt) illustrates a moderately advanced case of blastomycosis with accompanying enlargement 
shown m Figure 8 {right) 

Fie 9 (below) indicates metastatic lung involvements with marked ■ emphysema and an enlargement. 
Fig 10 (nght) o! a one inch circle localized lung-field as marked on the film shown in Figure 9 


movement or pulsations of the minute lung 
structures themselves Distortion or ex- 
aggeration must remain at a mnmnum 
It must be possible to review and differen- 
tiate the projected normal and pathologi- 
cal lung structures on a proper y exp 

’“'i 5 ' m” opinion too great an emphaias 


clearly outlining the most minute lung 
structure changes, especially during the 
present diagnostic developmental phase of 
our problem, otherwise the diagnostic pos- 
sibilities are of necessity limited 

The minimum requirements for an ideal 
set-up is an x-ray transformer developing 
from 400 to 500 milhampere capacity in a 





ROENTGENOLOGIC ASPECT OF SILICOSIS 1 

By EDWIN C ERNST, MB , Si Louts, Mo 
From the Department of Radiology of the DePaul Hospital 


I T has been my observation that there is 
lacking sufficient appreciation of the im- 
portant rdle played by roentgenology in 
the early diagnosis of silicosis of the lung 
structures Renewed widespread interest 
in the unfortunate individuals so afflicted 
is beginning to be manifested by the medi- 
cal and legal professions, as well as the in- 
dustries in which occupational disease is 
truly an economic problem I might in- 
clude also those manufacturing plants in 
which the non-silica dust problem is but a 
pseudo-hazard Nevertheless, the added 
difficulties of the defense of such unjust 
claims has created even greater economic 
chaos, and renewed interest in the scien- 
tific and diagnostic phases of this problem 
is a most timely reaction 

Therefore, my object in stimulating in- 
terest in this symposium is due to the self- 
evident fact of the ever-mcreasmg impor- 
tance and responsibility of the roentgeno- 
logical considerations in the early diagnosis 
of silicosis I realize, also, the desirability 
of a group discussion and correlation of the 
pathological and clinical phases with all of 
which we roentgenologists should be fully 
acquainted before finally arriving at the 
proper differential diagnosis 
The various methods of lung examina- 
tions have their individual limitations and 
the early roentgenological diagnosis of sili- 
cosis is no exception The lungs are 
formed, as most of you know, by multiple 
ramifications of the bronchi, bronchioles, 
and terminal expansion type of bronchioles 
From a roentgenological, diagnostic, and 
prognostic standpoint, these latter termi- 
nal bronchioles are very important anatomi- 
cal structures The vestibule, the three 
to six atria, and the two or more infundi- 
bula together form the primary units or 
lobules of a normal lung Throughout 


these primary units or lobules of the lung 
there are interlaced important superficial 
deep systems of lymphatics An impor- 
tant function of this latter deep lymphatic 
group is to take care of the stray or foreign 
matter particles while the blood vessels 
deal with possible noxious substances that 
may be present in solution A thorough 
understanding of these primary units be- 
yond the roots of the lung is fundamental 
knowledge, the scope of which every radi- 
ologist should thoroughly visualize as the 
final hne of defense of the lung against the 
invasion of foreign substances This can 
occur only after the actions of the lining 
cihated epithehum and the muscles of the 
walls of the air passages have failed in then- 
endeavor to protect the lung Equally so, 
the roots of the lung in relation to the bron- 
chial lymphatics, glandular and vascular 
structures should receive intensive study, 
smce they usually show such a variety of 
connective thickening tissue due to old in- 
fections, sinus disease, or abnormal vascu- 
lar densities, when primarily silica is not 
the etiological factor All of these lmes of 
future research will require most intensive 
study in the direction of correlating the 
available data in co-operation with the 
pathological findings of sections of the lung 
areas mvolved, and the serial examinations 
of normal and hazardous lung dust cases — 
not unlike the pioneer work m tuberculosis 
so ably conducted by the many workers 
and members of this Society when the early 
roentgenologic diagnosis of this disease was 
at stake The many physiological and 
chemical phenomena should be given equal 
considerations, as well as the most helpful 
work of our colleagues in the Pubhc Health 
Service and the mining industries From a 
technical roentgenologic standpoint, there 
is room for improvement m at least two 
directions I will discuss some of these 
problems during the lantern-slide protec- 
tions 
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Figs 15 and 16 (above) These present the frequently nhcA a 
suggestive of healed tuberculosis and the enlargement of a small arcum^ h^f defined notations 

as shown in Figure 16 ( nght ) umsenbed are a of the same Jung (5% X) 

Figs 17 and 18 (Mow) These illustrate a typical case of acito , , 

of an inch circle lung field (5'/i X) as shown in Figure 18 (.right) diary tuberculosis and the enlargement 


but an evaluation of a few of the essential 
requirements will not be amiss Stereo- 
scopic film studies are always preferable to 
single exposures, although this method is 
not always practical Serial films made at 
intervals of every si\ or twelve months are 
absolutely essential in arriving at a final 


Lateral views are always helpful, both in 
the early and advanced cases of lung dust 
conditions Another requisite is taking 
advantage of a broad knowledge based on 
experience in differentiating x-ray film 
shadows of unusual lung patterns, and 
normal but intensified bronchial markings 
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Since I believe the more exacting roent- 
genological considerations are increasing in 
their importance in the field of diagnosis of 
lung dust problems, an introspection as to 
the position and responsibilities of the 
roentgenologist will not be amiss If the 
x-ray film merely indicated silica as an 
opaque rock or crystalline foreign body, a 
simple fluoroscopic examination would suf- 
fice Instead, we find indirect but char- 
acteristic evidence of healthy lung reaction 
opacities to abnormal and continuous in- 
halation of certain forms of foreign dust 
particles Again, these lung changes may 
vary in proportion to the quantity, rate, 
and duration of the exposure to silica dust, 
as well as to the size and type of the parti- 
cles 

Unfortunately the early or pioneer work 
in pneumonocomosis was, of necessity, 
based on v-ray film studies made with port- 
able machines or techmcal roentgen meth- 
ods considered unreliable to-day The 
true picture of even normal lung structures 
was incorrectly projected upon the x-ray 
film , pathological tissue changes were like- 
wise distorted Therefore, during the pe- 
riod preceding the year 1928 it was to be 
expected that controversial opinions were 
expressed regarding the diagnosis of pneu- 
monocomosis, as they were m the roentgen 
diagnosis of early tuberculosis prior to the 
W orld War Many of you here will remem- 
ber that it was not uncommon for the 
inexperienced clinician and some roentgen- 
ologists to diagnose incipient tuberculosis 
m the adult on the basis of intensified or 
unusually prominent glandular and linear 
peribronchial and hilar opacities This 
was equally true of the silicosis problems 
prior to the period of intensive research, 
postmortem studies, and the accumulation 
of statistical data on large senes of cases 
by several of the scientists who are taking 
part in this program 

Simple silicosis not complicated by in- 
fections or tuberculosis should be roentgeno- 
logically diagnosed reasonably early and 


with accuracy In the near future many 
of the controversial phases should be elimi- 
nated in view of the added knowledge and 
experience based on carefully analyzed 
histological researches made available for 
use to-day 

The pathological postmortem studies of 
Dr Gardner have been of the greatest help 
in this direction During the past three or 
four years mtensive examinations of local- 
ized enlargements of suspicious lung-fields 
on the original x-ray film have been studied 
and have aided us materially m the diag- 
nosis of extremely early and questionable 
silicosis The limits of our efforts at en- 
largements have been five and a half times 
the original lung-fields, but apparently this 
degree of enlargement is sufficient for dif- 
ferential diagnostic purposes Improved 
finer gram films and intensifying screen 
textures may broaden the scope and future 
practical employment of this method as a 
research and an accessory diagnostic pro- 
cedure The future preliminary education 
of the physician speciahzmg in the diag- 
nosis of these occupational diseases should 
include a rather comprehensive practical 
experience, and by all means include inter- 
pretation of various types of lung diseases 
and the many possible thoracic, medi- 
astinal, and upper respiratory tract com- 
plications Such an experience should not 
be limited to lung dust examinations alone 

Unquestionably the lung specialist should 
have studied occupational dust conditions 
from every possible angle and should have 
followed the cluneal course of the disease 
from its incipiency by means of serial lung 
studies of known silicosis cases over a pe- 
riod of many years A most invaluable 
requisite or background is an unusually 
broad roentgenological diagnostic expe- 
rience 

Hand in hand with experience, the prac- 
tical roentgenologist realizes that there are 
certain essential techmcal requirements in 
order that the correct interpretation of x- 
ray films may be possible The ideal x-ray 


* e fl) Inspiration ( l /-o sec on t* i u . 45 kv ...» . r..«r 

( D /a 7 s sV?o ^ 17“ 

tv , 100 ma ) Fig 0 (lower right) Inspiration (V; sec , 3 ft FTD 5S tv , 100 ma ) 
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penetration of the chest thus estimated in feet distant — due to the limited capacity 
terms of the number of kilovolts to be em- of both the x-ray machine and tube 
ployed Otherwise, the diagnostic value Usually from one-fourth to one second e\- 
of an improperly exposed \-ray film is mis- posure is required under these conditions, 
leading and, in fact, unreliable from the but in the average group of cases, this type 
standpoint of early diagnosis of any and all of film will unquestionably prove to be 
types of lung infections as well as silicosis very unreliable and misleading from an 
The size of the focal spot of the \-ray early \-ray diagnostic recognition stand- 
tube is another important consideration point of apical tuberculosis, miliary tuber- 
If too large, the shadows of the chest, in- culosis, fungi diseases, blastomycosis, sill 
eluding both the normal and the pathologi- cosis, etc Comparative changes or de 
cal structures, would be greatly exagger- vefopments cannot be accurately studied 
ated upon an \-ray film Ihe broad focal by such limited, types or methods of making 
spot might be compared to the large “fast" x-ray examinations The hazard of move 
lens of our present-day speed camera It ment and distortion of the lung structures 
is possible to make v ery rapid exposures m can be controlled by one-twentieth second’s 
subdued light with such an unusually large exposures or less, and this blurring factor 
lens, but at the expense of depth or detail of the lung markings must be eliminated if 
If the lens or diaphragm is “stopped-down” the v-ray examination is to be considered 
to a very small opening, sharper photo- ideal 

graphs are obtained, but compensated by a The size or habitus of the patient may 
longer exposure factor This is also true show individual comparative lung differ- 
when too small a focal spot is employed in enees, all of which variations are, however 
the average low capacity x-ray tubes considered normal for that particular type 

The distance of the tube from the film of chest Whether the x-ray examination 


and patient is likewise an important factor 
The greater the distance, up to six feet, 
when a broad target is employed, the more 
accurate is the projection of the chest image 
upon the film, but the x-ray beam is less 
intensive and a larger nulhamperage out- 


put is required However, both these 
greater distances and larger \-ray tube 
targets have their disadvantages in that an 
increased quantity of current, or milham- 
perage, is required The capacity of the 
average smaller transformer is inadequate 
for the ideal rapid exposure technic Af ter 
all, the roentgenologist must select a happy 
medium between distance, voltage, and 
focal spot, but the time factor, m my 
opinion, should remain uniform and pref- 
erably less than one-twentieth of a second, 
otherwise, movements or pulsations of the 
lung structures cannot be excluded Urn- 
form reduplication of exposures over a 
period of many years is a most important 
requirement m serial lung examinations 
Many of our small x-ray machines re- 
quire that the tube be placed relatively 
ctoJto the patient andfita-perhaps three 


is made during deep inspiration or expira- 
tion is also an important factor from 
an interpretative standpoint Very fre- 
quently we require both types of film in 
addition to a special study during the phase 
midway between inspiration and deep ex- 
piration m our examinations, especially 
when emphysematous changes are present 
In the past some observers based their 
early positive silicosis findings on supposed 
pathognomonic changes of the peribronchial 
and hilar trunk shadows, but m the light 
of the most recent observations of serial 
studies of a large group of suspected cases, 
I have failed to observe any such typical 
roentgenological findings other than the 
basic discrete peripheral six millimeters or 
less lung densities, showing uniformity as 
to size and distribution, plus well defined 
borders surrounded by apparently normal 
shadows 

However, Dr Gardner has discussed 
this matter in detail in relation to the com- 
parative x-ray and pathologic autopsy find- 
ings The more acute type of silicosis pro- 
duces a somewhat different picture, a dif- 
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tube containing a target focal spot no 
greater si 2 e than 4 5 millimeters, 6-foot 
target-film distance, with an exposure tune 


more desirable since the focal spot is but 
one-third as large as the above minimum 
requirements, thus projecting the more 



Fig 11 ( upper left) This film presents an interesting case (patient Mrs O T ) of peripheral thickening 
and atypical elongated nodulations, somewhat suggestive of miliary tuberculosis The patient entered the 
Barnard Free Skin and Cancer Hospital (service of Dr M Engman, referred by Dr C W Lane), complaining 
of a persistent skin eruption throughout the past year involving the lower extremities and later the body and 
arms as a whole The biopsy indicated giant cells, necrotic tissue areas and atypical suggestive tubercidous 
findings 

Fig 12 ( upper right) This enlargement (5 l /a X) indicates a lower right lung field which is most interesting 
when compared with a silicotic field enlarged to the same degree 

Fig 13 {lower left) This film shows an examination several months later of the same thorax and, to our 
surprise indicated a disappearance of the previously observed nodulations The patient remained symptom- 
free with negative clinical findings throughout the chest, and elsewhere, and has remained so for many years 
The eruption has disappeared The final diagnosis was a fungus type of infection This is the third case 
of the mycositic type which simulated a silicotic lung 

Fig 14 ( lower right ) This film indicates an enlargement (5 1 /, X) of a one inch circle of a lower right lung- 
field which now appears relatively clear 

of one-twentieth of a second The new minute lung shadows with even greater de- 
rotatmg target type of x-ray tube is even tail and accuracy upon the x-ray film 
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Bv V J LANZA, M D , New York City 
Assistant Medical Director, Metropolitan Life Insurance Company 


|N presenting for discussion the clinical 
aspects of silicosis, it should be re- 
membered that it is essentially a 
chronic, progressive disease I am fre- 
quently asked by laymen, and occasionally 
by physicians, “How long does it take for a 
case of silicosis to dexclop or to produce 
disability-*” As well ask, How long does 
it take heart disease to develop, or cirrho- 
sis of the liver, or Bright’s disease We 
have one advantage with respect to silicosis 
in that we can watch the progress of the dis- 
ease by the \-ray As a result of intensive 
occupational studies, where workmen have 
been kept under observation from the time 
of entrance into the industry, and over a 
period of years, it has been possible to 
measure with a fair degree of accuracy the 
length of exposure necessary to produce 
definite silicosis, demonstrable by \-ray, 
under a given, constant set of conditions 
In the Joplin District, in the old days of 
dry drilling in the mines, five years’ con- 
tinuous exposure, as a rule, produced defi 
mte clinical silicosis with appreciable dis- 
ability, after tubercle infection was dem- 
onstrated, death usually resulted in not 
longer than two years, and in our senes of 
cases, those who developed silicosis were 
dead,’ on the average, ten years after com- 
mencing work in the mines These obser- 
vations were true for that particular set of 
conditions Recently, we had the oppor- 
tunity of examining over 1,000 films of 
foundry workers, employed m a group of 
foundries Here we found definite cases of 
silicosis among employees who have been 
working twenty, thirty, forty years, and 
even longer in the same foundry, and who 
were still working at their regular eight- 
hour shifts Another set of orcumst^ 
produces a clinical picture differ^ fr^ 
the first example, but constant for itself 


Between these two extremes he many van 


ations in the clinical picture of silicosis, but 
these variations differ mostly w intensity 
rather than in type 

Obviously, the underlying cause of these 
variations in the intensity of silicosis is the 
dosage of silica which the individual re- 
ceives A very heavy dosage produces dis- 
ease, disability, and death, more rapidly 
than a light or medium dosage The dos- 
age, m turn, is dependent on, first, the 
amount of free silica in the dust inhaled, 
second, the quantity of dust in the atmos 
phere breathed, third, the length of ex- 
posure of the individual m terms of months 
and years, and whether he worked steadily 
or intermittently 
Actually, m mdustnal practice, we do 
find numerous variations m these factors, 
with much resultant confusion in the ideas 
of those observers who, conversant with 
one set of conditions, endeavor to reconcile 
their findings with published reports deal- 
ing with an entirely different set of condi- 
tions Variations among those exposed to 
an identical hazard may result from ab- 
normalities m the individual, chief among 
which are pre-existent pulmonary disease 
and syphilis The experience at the Richer 
Clinic indicated that individuals with a 4+ 
Wassermann contracted silicosis m about 
one-half the time of normal persons While 
this observation has not, I believe, been cor- 
roborated elsewhere, I think this is probably 
because the relationship between silicosis 
and syphilis has been overlooked 

It is more difficult to make a diagnosis of 
silicosis, especially in the early stages, in a 
chance patient encountered in the wards of 
a metropolitan hospital than when the 
physician is examining a group of men in an 
industry and is familiar with the nature 
and extent of the hazard and with the dif- 
ferent occupations of his patients 

Most of our knowledge of silicosis is con- 
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from those unusual lung structure projec- 
tions, and peripheral reactions or conges- 
tions, which are pathological yet not due to 
silicosis 


structures are too light, the necessary lung 
detail is lost, dark or over-developed films 
are of httle diagnostic value, for early 
lesions may be overlooked The potential 



Figs 19 and 20 ( abme ) These illustrate a normal health> lung and the accompanying enlargement 
(5 1 /j X) as shown in Figure 20 (rtgitl) 

Figs 21 and 22 (below) These show a nodulated lung- field with a minimum amount of silicosis, involving 
the peripheral lung structures It is interesting to stud> the enlargements of these cases as shown in Figure 
22 (o'/i X) from a differential diagnostic standpoint (right) 

Space will not permit me to show all of the various stages of silicotic nodulations I have examined hun- 
dreds of questionable lung-fields by this enlargement method and found them to be most helpful from a 
differential diagnostic standpoint 


The techmcal considerations, m my 
opinion, are ratal issues and therefore re- 
quire a most critical analysis from the 
standpoint of the \-ra> examination of the 
thorax If the film shadows of the lung 


current employed or strength of the x-ray 
beam is likewise important and should be 
accurately calculated for each chest ex- 
amined The patient should be carefully 
measured in centimeters and the probable 


DLOGY 

tainly all the published reports bear wit- 
ness to the almost inevitable tuberculous 
infection 

Prognosis — Once silicosis is established, 
the prognosis is bad The disease tends to 
progress even after exposure is terminated, 
and sooner or later infection closes the 
picture While occasionally one sees a pa- 
tient mth both silicosis and tuberculosis, 
living on for years, like an old arrested case 
of uncomplicated tuberculosis, these are 
the exceptions Pneumonia is, naturally, a 
very serious matter for the silicotic patient 
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fuse lntra-pulmonary haziness of uniform 
density, and must not be confused with the 
more chrome involvements under con- 
sideration in this presentation The im- 
portance of serial examinations m relation 
to any acute lung condition cannot be over- 
emphasized Occasionally the immediate 
analysis may be difficult but later films 
easily clear up the differential diagnosis and 
establish the presence of other lung com- 
plications Various lung and vascular 
congestions that might grossly simulate 
early silicosis, including miliary tubercu- 
losis, fungi infections, diffuse bronchial 
disturbances, asthmatic and bronchiectatic 
disturbances, must all be excluded in the 
final analysis by serial x-ray studies Time 
will not permit me to discuss the silicotic 
conditions complicated by infection, since 
the x-ray and chmcal studies may not in- 
frequently require different types of ex- 
aminations other than those discussed here- 
tofore 

In closmg, I wish to again emphasize the 
desirability of standard technical require- 
ments, or shall I say minimum require- 
ments of the ideal x-ray study for all lung 
conditions, including silicosis 

Let me agam reiterate that the first slx 
films (Figs 1 to 6) are x-ray studies of the 
same chest, my own, and that all of these 
exposures were made within a thirty- day 
period At least three of the chest films 


do not appear alike In fact, there are 
such wide variations in the character of the 
lung markings that many who viewed the 
original film s concluded that they repre- 
sented the lungs of different individuals 
The technic was different for each in- 
dividual chest examination, but the method 
was not unlike those routinely employed 
by many hospitals, offices, and medical 
departments of some of our industries 
Three types of transformers and three dif- 
ferent tubes were used in combination so as 
to obtain the greatest amount of efficiency 
and maximum capacity within the bounds 
of safety to the apparatus The films, 
screens, and developing factors remained 
uniform Therefore, this should prove 
conclusively the danger of attempting an 
early diagnosis of abnormal lung dust con- 
ditions, unless the x-ray film examination 
is known to be technically perfect accord- 
ing to the minimum standard require- 
ments, which, I beheve, are essential for 
interpretative purposes 

In addition, these x-ray findings must 
be correlated with the type of employ- 
ment, concentration, and character of the 
dust, length of exposure, and the history 
and c hm cal observations , only under these 
conditions should a final conclusion as to 
the presence or absence of abnormal lung 
dust conditions be considered rehable and 
conclusive 
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iished studies m this country and abroad 
indicates very little in the way of cardiac 
disease due to silicosis You do not see 
large hearts m the x-ray films Often you 
do see the small hanging heart associated 
with tuberculosis Theoretically, if sihcot- 
ics do not become infected, they should 
succumb to nght heart failure Possibly 
when we have become more familiar with 
industries or occupations m which the 
hazard is mild, we may find m men exposed 
for many years a tendency to disability 
from heart in\ olvement However, cer- 
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sequent upon experience gamed in the 
metal minin g industry, in which the hazard 
was severe (South Africa might well be 
termed the cradle of our modem experi- 
ence, followed later by England, the 
Umted States, Australia, and Canada ) 

The reports emanating from the mining 
districts in these countries are comparable 
to a remarkable degree, and the variations 
m the clinical picture are m direct propor- 
tion to the amount of free silica present, 
modified m later years by the development 
of protective and preventive regulations 
We know a great deal about the symptoms, 
progress, and prognosis of what Dr Gard- 
ner once called “classical silicosis,” re- 
sulting from exposure to a moderately or 
very severe hazard We are not so well in- 
formed with respect to those industries or 
occupations in which the hazard is less in- 
tense, where, we might say, the amount of 
free silica m the dust ranges from 10 to 25 
per cent, and where the quantity of dust is 
not so excessive In the former, the clinical 
picture is clear cut and dramatic and it 
can’t be overlooked, especially if you study 
it at the pomt of origin In the latter, the 
clpncal picture may be indefinite or hazy, so 
that a diagnosis is made only after a re- 
sultant tuberculosis has called attention 
to the pulmonary condition, or m cases 
m which one is making routine examina- 
tions of groups of apparently well men 
known to be exposed to some degree of 
silica dust inhalation With respect to 
so-called classical silicosis, the general 
experience is that, barring accidents, the 
victims nearly always die of tuberculosis, 
and the more intense the silica exposure, 
the sooner does tuberculosis result and the 
more rapidly does it progress Statistics of 
the dusty trades indicate that even when the 
silica dust hazard is comparatively mild, the 
tuberculosis mortality is above the average 
The principal and distinctive symptom 
of silicosis is dyspnea, even m cases in 
which the exposure is severe, dyspnea 
comes on insidiously The silicotic patient, 
m the early stages of his disease, will tell 
you that he notices a gradually increasing 
short wind and a corresponding decrease m 


working ability, especially if he is engaged 
on piece or contract work He notices an 
increased tendency to catch cold, and has 
an irritative, unproductive cough He 
looks well and feels well when not exerting 
himself, and may show a tendency to put 
on weight A physical examination at this 
point will show nothing except, perhaps, 
weakened breath sounds His condition 
may progress to total disability from 
dyspnea, but usually before that point is 
reached, especially if the silica exposure has 
been severe, he lights up a tuberculous in- 
fection When this occurs, one of two 
things may happen the change may be 
sudden and dramatic — the patient seems 
to go to pieces — loss of weight, fever, night- 
sweats, copious expectoration, rapid loss of 
strength, and death in a few months In 
other cases, a tuberculous infection pro- 
gresses slowly and it is sometimes difficult 
to tell whether or not an advanced silicotic 
is tuberculous Usually, the x-ray will give 
definite information Moist rales following 
cough usually indicate infection, but there 
may be much tuberculous involvement 
with no bacilli in the sputum and nothing 
definite on examination 

In advanced silicosis, the dyspnea is ex- 
treme All the accessory muscles of respi- 
ration are brought into play m an effort to 
expand the chest and admit am into the 
lungs — a demonstration that, once seen, is 
not forgotten At the same time, there is 
no cyanosis, the general appearance may be 
fairly good, and the stethoscope will give 
little or no clue to the real condition Only 
the x-ray will reveal the structural damage 
to the pulmonary tissue 

Many silicotics complam of various, and 
mostly vague, gastro-intestinal symptoms 
A considerable number, in our experience, 
state that they have spit up blood, but true 
pulmonary hemorrhage is probably not fre- 
quent in the absence of tubercle infection 
The blood pressure has no particular signifi- 
cance except that it tends to dimmish 
with the progress of tuberculosis Some 
cases first become clinically manifest fol- 
lowing pneumonia 

The experience of those who have pub- 
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Uses of Silica 


Abrasive use:, 

In scouring and polish,,, g soaps and ponders 
Tn sandpaper 
In sand blast work 

ifetai buffing, burnishing and nolislnm* 

ifj?*'™. »“1 Potato* uc 

Tube mill lining 
Lithographers' gruming sand 

Tube null grinding pebbles 
ponders and pastes 
r P° lLS,11 »lt and finishing 

other r?frac7ones In sd,ca f,rL bnct a " d 

Metallurgical uses 

11 oTmher m 1 ? 0 ! 1 fLrr ^ ll, ™ t '- and silicon jllo } s 
OI Ollier metals suell as copper 

as a flue in smelting basic ores 
1 oundr> mold wash 
1 oundrj parting sand 
Clieuneal industries 

As a lining for acid toners 
As a filtering medium 


pes of Silica Used 


Ssgg «sss~ 


coarselj 


In the manufaeture of sodium siheate 

In the manufacture of carborundum 
I’aint \s an inert extender 

Mineral fillers As a wood filler 

III fertilizers 
In msectieides 
As a filler in rubber hard rubber pressed and molded 
goods, phonograph records etc 
In road asphalt surfacing nurtures 
Ceramic uses In the pottery industry as an in 
gredient of bodies and glazes 

In the manufacture of ordinary glass 
In the manufacture of fused quartz chemical ap 
paratus such as tubes, crucibles and dishes 
Decorative materials In the manufacture of gems 
crystal balls table tops vases statues etc 
Insulation 

Heat insulation for pipes boilers furnaces 
kdns etc 

Sound insulation in walls, between floors etc 
Structural materials Sand lime brick 


Optical quartz For the manufacture of lenses and 
accessories for optical apparatus 


« .... .sized - 

“S.'S “* «■»« - 

s™p n dStsiss ir’.i'ri"” 

M ^!ned SandSt0nC /r0m VC ° fine t0 tnoderately coarse 

Med.'um^o fi nd qua l U,te 111 daw, solid blocks 
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Rounded flint pebbles 

\^° r r, 0{ PUfC r,nel > K™und 
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hncly ground sandstone sand, and tnpoh 
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other t> pes of ground silica 

finely ground sihea of all types 

^P'rI',., < / nP °i l ar J, d an< I other amorphous sihea pre- 

ground ak ° aU ° ther f0rmS ° f ve ° pure s,Ilca uR &, elj 
Pure quartz sand 
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Do 

AI ^^h y in UI V harp , an K uJar sand P r <derably finer than 
ZrZd J'T mth 2 ^ Percentage of finely pul 

C quart C z l0riCSS ' fla "’ ,CSS r0cL or massive crystalhzed 


is stable at temperatures below 573 degrees 
C , and high quartz is stable between 573 
and 870 degrees C At temperatures below 
573 degrees C , high quartz spontaneous!}' 


changes to low quartz, so that, practically 
speaking, distinction between the two 
classes is of little importance Probably 
the next most common form m which free 



THE ETIOLOGY OF SILICOSIS 1 
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=|§HE importance attached to the sili- 
cosis problem may be thought of as due 

to three chief causes (1) Silica occurs 
extensively in Nature and is widely used m 
industry, resulting in the exposure of a 
large percentage of the industrial popula- 
tion, (2) once silicosis is well established, 
there is no known treatment capable of re- 
storing normal respiratory function, and m 
advanced cases there is a definite tendency 
for them to grow progressively worse, re- 
gardless of the measures taken for their 
relief, (3) individuals suffering from sili- 
cosis are particularly susceptible to tuber- 
culosis, so that prevention of silicosis 
should materially reduce the general mor- 
bidity and mortality rates due to pulmon- 
ary tuberculosis 

It is an axiomatic principle that accurate 
knowledge concerning the etiology of any 
disease is a prerequisite to its effectual pre- 
vention, diagnosis, and treatment A cer- 
tain amount of general information relative 
to the pathology resulting from the inhala- 
tion of dusts has been in existence since the 
time of Hippocrates (430 B c ) Some of 
the early writers discussed such diseases of 
the lung under the general term pneumo- 
coniosis Professor Collis (1), in his 1915 
Milroy lectures, furnished us with an ex- 
cellent historical review of the subject of 
industrial pneumoconioses However, it 
was only late m the nineteenth and early 
m the twentieth century that clinical and 
experimental studies were earned out, the 
results of which have yielded rather defi- 
nite knowledge concerning the causes of 
silicosis Rovida (2), in 1871, used the 
term silicosis in reporting a case of pneu- 
moconiosis, in which he determined that 
the condition was due to silica, by chemical 
examination of the lungs 

1 Read before the Radiological Society of North 
America, at the Twentieth Annual Meeting at Mem- 
phis Tenn Dec 3-7 1934 


According to the committee on Pneumo- 
coniosis of the Amencan Public Health 
Association (3), 

“Silicosis is a disease due to the breathing of 
air containing free silica It is characterized 
anatomically by generalized fibrotic changes 
and miliary nodulation in both lungs, and 
clinically by shortness of breath, decreased 
chest expansion, lessened capacity for work, 
absence of fever, increased susceptibility to 
tuberculosis (some or all of which may be 
present), and by characteristic x-ray findings ” 

Although other dusts, when inhaled m 
sufficient concentrations over a long enough 
period of tune, have been shown capable of 
producing a definite pulmonary fibrosis, 
nevertheless, the pneumoconiosis char- 
acterized by nodular fibrosis has to date 
been shown clinically and experimentally 
to be associated only with the inhalation of 
dusts containing silica Moreover, it has 
been established beyond a doubt that ex- 
posure to dusts consisting wholly of free 
silica (quartz) produces this disease, which 
has not been shown to be the case for any 
other specific dust For this reason, the 
present discussion is limited to the pulmo- 
nary fibrosis resulting from the inhalation of 
free silica dust 

Silica m Nature — Silica is the most 
abundant constituent of the minerals and 
rocks that make up the crust of the earth 
It occurs in two forms, free and combmed 
The free silicas as a group are definite com- 
pounds m the form of S1O3 the combmed 
forms are spoken of as silicates Of free 
silicas which occur m nature, that known as 
quartz is by far the most common Quartz 
is a hard mineral and chemically resistant 
to reagents, it is an abundant constituent 
of granite, schist, and other rocks, and the 
chief component of sandstone and quartzite 
Many ores are deposited in veins that con- 
sist nearly wholly of quartz This form of 
free silica exists in two polymorphous 
forms low and high quartz Low quartz 
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TABLE H SIZE-FREQUENCY DISTRIBUTION OF VARIOUS INDUSTRIAL DUSTS AS COMPARED 

TO OUTDOOR DUST 


Kind of Dust 

Nuui 

ber 

Me 

dian 

Average Frequency in per cent— Size Group in Microns 

of 

Sam- 

0 

to 

0 5 
to 

i 0 
to 

I 5 
to 

2 0 
to 

2 5 
to 

3 0 
to 

3 5 
to 

4 0 

to 

4 5 

5 0 

5 o 


pies 


0 10 

0 00 

1 49 

1 99 

2 40 

2 99 

3 49 

3 99 

4 49 

4 99 

5 49 

5 99 

Outdoor dust 

170 

0 5 

50 0 

41 0 

2 5 

0 5 








- 

Sandblasting 
Granite cutting 
Trap rock mdling 

9 

1 

I 4 
t 4 

1 4 

2 0 

19 7 
19 0 

34 7 
33 G 

20 5 
24 5 

12 0 
10 4 

5 2 

4 0 

2 8 

3 I 

1 G 

6 

1 1 

9 

0 2 
3 

0 2 

1 0 

0 2 

Crusher house 

I 

1 4 

0 

n o 

39 0 

33 0 

10 5 

2 5 

2 0 






Screen house 

1 

I 3 

2 0 

31 5 

33 0 

10 0 

10 0 

4 5 

2 .5 

5 





Disk crusher 
Foundry parting 

1 

0 

10 0 

48 0 

31 0 

0 0 

3 0 

1 0 

1 0 






compound 
General foundry 

o 

1 1 

0 5 

22 0 

42 0 

17 3 

0 2 

5 0 

1 5 

2 0 

5 




air 

1 

l 2 

0 

20 0 

48 0 

17 0 

8 0 

1 0 







Tale nulling 

1 

1 o 

0 

10 0 

32 0 

20 0 

13 0 

7 0 

5 0 

2 0 

2 0 

2 0 

0 

1 0 

Slate milling 

1 

1 7 

l 0 

13 0 

29 0 

17 0 

14 0 

14 0 

b 0 

4 0 

1 0 

0 

1 0 


Marble cutting 

1 

1 <3 

t) 

12 0 

37 0 

21 0 

10 0 

11 0 

3 0 

0 

1 0 

2 0 

2 0 

19 

Soapstone dust 

2 

2 4 

1 2 

16 0 

ID 0 

13 0 

11 0 

G 0 

6 5 

4 5 

5 5 

3 3 

2 5 

11 a 

Aluminum dust 

1 

> > 

i 0 

8 0 

20 5 

14 0 

11 5 

9 0 

5 5 

3 0 

3 5 

4 0 

7 0 

10 0 

Bronze dust 

i 

T I 

1 0 

12 0 

33 5 

23 0 

21 0 

0 0 

1 5 







cells ue know that they usual ! y arc unable 
to handle bodies greater than ten microns 
in their greatest dimensions The natural 
defenses of the respiratory tract probably 
prevent many particles larger than ten 
microns e\ er reaching the finer divisions of 
the lung, and such as do are likely to be 
expelled with the bronchial secretions The 
soluble silica plays a definite part in the 
production of the disease, and the size of 
the particle also affects the rate of solution, 
due to the fact that the smaller the particles 
the greater the total surface area exposed 
to the action of solvents 

Table II shows the size distribution of 
various industrial dusts as compared with 
the dust particles observed m the outdoor 
air in the general atmosphere It is found 
that about 70 per cent of the particles 
found m industrial dust, generally are be- 
tween 0 5 and 3 microns m diameter Fre- 
quently there are, no doubt, many times 
as many particles too small to count by the 
method used, but experimentally it has 
been shown that a great percentage of such 
sub-microscopic particles are not retained 
in the lungs but pass out with the expired 
air Sayers (12) has shown that less than 
15 per cent is retamed when the finer par- 
ticulate matter, such as lead in the form o 
fumes, is inhaled The greater majority of 


particles found upon microscopic examina- 
tion of the lung also fall within the limits 
of from 1 to 3 microns 
Another reason for considering the size of 
the particles as affecting the harmfulness 
of the dust, is that it is the larger ones that 
settle out rapidly while the rate of falling 
for the smaller particles is very slow 
Figure 1 illustrates graphically this differ- 
ence, those under 1 micron fall (specific 
gravity, 2 or 3) at a rate of from one to 
three feet per hour, while a particle of 5 
microns m diameter (specific gravity about 
7) falls about 60 feet per hour Particles of 
more than 10 microns would settle out with 
relative rapidity The fact that the finer 
particles practically remain suspended in 
the atmosphere for such periods greatly in- 
creases their chance of being inhaled 
Thus we mav say from the viewpoint of 
etiology that the harmfulness of a given 
dust containing free silica is directly in- 
fluenced by the number of particles it con- 
tains of free silica less than 10 microns in 
diameter, and probably the greatest harm 
is produced by those between 1 and 3 
microns 

The relationship of dust concentration 
and duration of exposure are closely as- 
sociated in their etiologic significance The 
rate at which silicosis will develop, ex- 
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silica exists in nature is the amorphous 
hydrated form known as opal (Si0 3 -H 2 0) 
Opal, which is a silica of colloidal origin 
and occurs abundantly in the diatomaceous 
earths, is less resistant to reagents than 
quartz Another type of free silica fre- 
quently found is flint, and with flint is 
found chalcedony, a waxy translucent 
form of sihca interpreted as consisting of 
fibers of quartz with a small amount of 
interstitial opal Other forms of free silica 
occurring less abundantly in nature are 
tndymite, cnstobalite, and siliceous glass 
or vitreous silica 

Occupational Exposure to Silica — Owing 
to the fact that the earth’s crust contains so 
great an amount of sihca, it is obvious that 
those occupations concerned with the driv- 
ing of tunnels, development of highways, 
mining, and the like are frequently associ- 
ated with a silicosis hazard A second class 
of occupations exposing the workers to this 
hazard are those connected with industries 
that have to do with the processing and 
industrial use of mineral products, such as 
the smelting and refining of ores, the use 
of sand and gravel for structural purposes 
the carving of stone, particularly granite 
the manufacture and use of abrasives and 
the processing of the various forms of free 
silica Accordmg to Knopf (4), the most 
common forms of free silica used industri- 
ally are massive crystalline quartz, quartz- 
ite, sandstone, flint, tnpoli, diatomaceous 
earths, and silica sand Table I, from 
Ladoo (5), illustrates the great variety of 
uses to which silica is put m industry, and 
the kmd of silica adapted to each purpose 
In a recent survey (6) carried on m a 
large manufacturing center, it was found 
that about 9 per cent of the industrial 
workers were employed m occupations m 
which the silica hazard required considera 
tion Accordmg to the census for 1930, 
there were gainfully employed m the manu- 
facturing and mechanical industries m this 
country approximately 14,000,000 persons 
If the above survey can be accepted as 
representative of the occupational distri- 
bution of these workers, it appears that 
there are nearly 1 200 000 indi\ iduals po- 


tentially exposed to a silicosis hazard in 
the manufacturing and mechanical indus- 
tries alone Lanza and Vane (7), in then 
discussion concerning the prevalence and 
effect of silicosis, state as follows “Our 
very rough, but obviously conservative, 
estimate of the number of workers exposed 
to silica dust to a harmful degree m the 
United States is, therefore, upwards of 
500,000 ” 

Factors Influencing the Action of Sihca 
Dust Particles as the Exciting Cause of 
Silicosis — Although it has been shown that 
silica is the excitmg cause of silicosis, there 
are certain factors which must be con- 
sidered as influencing its action Early 
workers were mchned to consider that the 
injury produced by the dust particle was 
due to the mechanical irritation produced 
by its hard and cutting edges Gardner 
(S) has shown experimentally that the in- 
halation of finely divided carborundum 
dust, of a greater hardness than sihca par- 
ticles, does not produce the nodular reac- 
tion characteristic of silicosis Collis (9) 
was one of the early workers to draw our 
attention to the chemical action of dust 
Gye and Kettle (10) have shown that 
silica m solution or non-crystalhne form 
exerts a toxic action upon the tissues which 
leads to the proliferation of fibroblastic 
cells Lately Miller and Sayers (11) have 
reported results of experimental studies 
which illustrate clearly the reaction of 
peritoneal tissues to certain dusts Only 
the sihca-contammg dusts have uniformly 
produced a proliferative reaction Other 
dusts have been either completely ab- 
sorbed, leaving no scar tissue, or have re- 
mained unaltered m the form m which they 
were injected These latter reactions are 
classed as absorptive or inert 

Smce dust, to exert its harmful action, 
must enter the finer divisions of the lung, 
the particle size of the atmospheric dust 
bears a definite relationship to the injuri- 
ous effect produced The silica must be 
present m the air in particles small enough 
to enter the finer air spaces, and of such 
dimensions that the phagocytic cells may 
engulf them From our knowledge of these 
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Picher Clmic (16), of the Tri-State Distnct absence of silicons m the cement industry 
of Oklahoma, Kansas, and Missouri lead was due to the calcium present However, 
and zinc mines, which is a co-operative un- investigations (19) have led to the belief 
dcrtaking, by agents of the operators, the that the absence of evidence of extensive 
Metropolitan Life Insurance Compani , pulmonary fibrosis among employees in 
the Bureau of Mines, and the Public Health the cement industry is due to the fact that 
Service, have shown clearly the effects of there is insufficient total exposure to free 
various periods of exposure to silica as met silica (considering concentration of dust 
with m the mining processes carried out and duration of exposure) rather than that 
m the district Similar studies upon the there is any neutralizing effect due to the 
health of grarutc workers (17 and IS) like- calcium 

wise stress the duration of exposure neces- Again, the various peritoneal reactions to 
sary to produce definite degrees of silicosis different inorganic dusts, as reported by 
Some authors have expressed the opinion Miller and Sayers (11), rather definitely 
that the presence of other inorganic dusts suggests that the determining factor re- 
in the silica-containing atmosphere may sponsible for the action of each dust is 
tend to influence the effects of the silica dependent upon the amount of free silica 
inhaled Flic exact action of these accom- present and not upon the presence or ab- 
panying dusts remains to be determined sence of other dusts 

Heffernan (19) reported the absence of No complete reports of pulmonary fibro 
silicosis among a group of employees in a sis resulting from the inhalation of organic 
gamster brick manufacturing establish- dusts have appeared in the literature 
ment, where the material used contained Always when such fibrosis is associated 


more than SO per cent silica Howeier, 
before \\c may consider this as evidence 
that, as he suggests, the presence of other 
inorganic dusts along with the silica pre- 
vented the harmful silica reaction, there 
are several bits of additional uiformation 
which must be supplied First, he did not 
show that the men were really exposed to 
harmful concentrations of free silica In 
the manufacture of these bricks, the initial 
step includes the wet mixing of the ma- 
terials and it is possible that sufficient ex- 
haust ventilation was maintained to pre- 


vent the dispersion of free silica into the 
atmosphere In fact, Dr Heffernan states 
that the atmosphere of the workroom 
where this process was earned on was quite 
free from dust Later operations were of 
such a nature that much of the free silica 
which may have been present would be- 
come fused or otherwise modified to ->uch 
an extent that little free silica was avail- 
able Laboratory studies to determine the 
concentration and chemical and physical 
properties of the dust in the an these men 
breathed would aid greatly m the scientific 


interpretation 
Some have 


of this report 

thought that the relative 


with the breathing of air containing organic 
dust, either inorganic dust has been shown 
to be present or at least its absence not 
definitely proved 

In regard to the presence of other lmtat 
mg dusts, Chapman (20), Kessler (21), 
MacDonald (22), Kilgore (23), and others 
have reported cases of so-called acute 
silicosis, resultmg from the inhalation of 
air containing high concentrations of silica 
along with strong alkali m a finely pow- 
dered form Some have suggested that the 
rapid action of the silica in the production 
of pulmonary fibrosis is aided by the 
presence of these alkalis, because silica is 
more soluble in alkaline solutions Kettle 
(24) failed to demonstrate such actions ex- 
perimentally and states that proof is still 
lacking that any action of the kind may 
occur Pathologic reports furnish evidence 
of a definite fibrosis, but the entire picture 
differs remarkably from that of the tvpical 
silicotic, such as has been furnished by 
Gardner (25) in his reports upon the ex- 
amination of tissues from clinical cases of 
silicosis as well as his pathologic reports 
made from tissues obtained in his experi- 
mental studies There is need of scientific 
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silica exists in nature is the amorphous 
hydrated form known as opal (SiCh-HiO) 
Opal, winch is a silica of colloidal origin 
and occurs abundantly in the diatomaceous 
earths, is less resistant to reagents than 
quartz Another type of free silica fre- 
quently found is flmt, and with flint is 
found chalcedony, a waxy translucent 
form of silica interpreted as consisting of 
fibers of quartz with a small amount of 
interstitial opal Other forms of free silica 
occurring less abundantly in nature are 
tndymite, cnstobalite, and siliceous glass 
or vitreous silica 

Occupational Exposure to Silica — Owing 
to the fact that the earth’s crust contains so 
great an amount of silica, it is obvious that 
those occupations concerned with the driv- 
ing of tunnels, development of highways, 
minnig, and the like are frequently associ- 
ated with a silicosis hazard A second class 
of occupations exposing the workers to this 
hazard are those connected with industries 
that have to do with the processing and 
industrial use of mineral products, such as 
the smelting and refining of ores, the use 
of sand and gravel for structural purposes 
the carving of stone, particularly granite, 
the manufacture and use of abrasives and 
the processing of the various forms of free 
silica Accordmg to Knopf (4), the most 
ccmmon forms of free silica used industri- 
ally are massive crystalline quartz, quartz- 
ite, sandstone, flint, tnpoli, diatomaceous 
earths, and silica sand Table I, from 
Ladoo (5), illustrates the great variety of 
uses to which silica is put in industry, and 
the kind of silica adapted to each purpose 
In a recent survey (G) carried on in a 
large manufacturing center, it was found 
that about 9 per cent of the industrial 
workers were employed in occupations m 
which the silica hazard required considera- 
tion According to the census for 1930, 
there were gainfully employed m the manu- 
facturing and mechanical industries m this 
country approximately 14,000,000 persons 
If the above survey can be accepted as 
representative of the occupational distri- 
bution of these workers, it appears that 
there are nearly 1,200,000 individuals po- 


tentially exposed to a silicosis hazard in 
the manufacturing and mechanical indus- 
tries alone Lanza and Vane (7), m then 
discussion concerning the prevalence and 
effect of silicosis, state as follows “Our 
very rough, but obviously conservative, 
estimate of the number of workers exposed 
to silica dust to a harmful degree in the 
United States is, therefore, upwards of 
500,000 ’’ 

Factors Influencing the Action of Silica 
Dust Particles as the Exciting Cause of 
Silicosis — Although it has been shown that 
silica is the excitmg cause of silicosis, there 
are certain factors which must be con- 
sidered as influencing its action Early 
workers were incimed to consider that the 
injury produced by the dust particle was 
due to the mechanical irritation produced 
by its hard and cutting edges Gardner 
(S) has shown experimentally that the in- 
halation of finely divided carborundum 
dust, of a greater hardness than silica par- 
ticles, does not produce the nodular reac- 
tion characteristic of silicosis Collis (9) 
was one of the early workers to draw our 
attention to the chemical action of dust 
Gye and Kettle (10) have shown that 
silica in solution or non-crystalline form 
exerts a toxic action upon the tissues which 
leads to the proliferation of fibroblastic 
cells Lately Miller and Sayers (11) have 
reported results of experimental studies 
which illustrate clearly the reaction of 
peritoneal tissues to certain dusts Only 
the silica-eontammg dusts have uniformly 
produced a proliferative reaction Other 
dusts have been either completely ab- 
sorbed, leaving no scar tissue, or have re- 
mained unaltered m the form in which they 
were injected These latter reactions are 
classed as absorptive or inert 
Since dust, to exert its harmful action, 
must enter the finer divisions of the lung, 
the particle size of the atmospheric dust 
bears a definite relationship to the injuri- 
ous effect produced The silica must be 
present m the air in particles small enough 
to enter the finer air spaces, and of such 
dimensions that the phagocytic cells may 
engulf them From our knowledge of these 
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eus- uoscu 

is ohJ °\ ° f j .f dlVlduaI susceptibility 
s often mentioned Generally speaking, 

pint e any d,ffcrence w individual sus 
ccptibihty, it can usually be considered an 

cquired and not a congenital condition, 
m this respect it may qualify along with 
° “ a P red isposmg factor We may have 
no cluneal or experimental proof, but 
t icoretically, at least, we would expect 
cardiac abnormahties to reduce the vital 
capacity of persons manifesting such a con 
l ion Ickert (26) has furnished us a 
review of the question of personal suscepti- 

oV ^ i5 e c f uotes Bohme, Lucanus, and 
bchulte-Tiggs as statmg that it is essential 
for the individual to possess excellent func- 


Pruhs posing Causes — I lie question of t wu “* LU possess excellent func- 

predisposmg f ictors relating to the cause * olun £> nasal passageways, m order that 
of silicosis has been given as much atten- sel f ‘ cIe;1 T Ilsm g‘ mechamsm may work 
tion as the exciting cause The part played ti + t 7 7Ie calls attention to the fact 
by race may be disposed of very bnefh n .. , me ’ Simpson, and Strachau report 
by saying that it has not been scientifically * daSS1CaI ” ^ ’ 

nrm or I flmf f , „ * 


pro\ eel that race itself exerts any influence 
either upon the production or the retarda- 
tion of pulmonary fibrosis due to sihea 
Evidence of the harmful action of silica 
upon the lung tissues has been demon- 
strated in every part of the civilized world 
From the same line of reasoning, climate, 
temperature, and related factors may 
safely be assumed to play no important 
r61e m the production of sdicosis It is 
obvious that sex can play no part in a 
disease of this nature except that the type 
of industries wherein the silica hazard is 
found employs relatively few women 
The relationship of age per se has not 
been demonstrated to be of great impor- 
tance While certain observers have re- 
ported that men past the middle ages may 
develop silicosis following shorter exposures 
than younger individuals, the element of 
infection has not been completely ruled 
out in such cases Smce respiratory infec- 
tion has been shown to be the greatest pre- 


the "classical” type of silicosis to be more 
common among the robust type of in- 
dividuals, while the “infective” typeismore 
often observed among the phthisical in- 
dividuals with less respiratory reserve 
ckert found some shght variation in the 
susceptibility of persons according to their 
type of body build As a whole, the group 
c asse as slender individuals developed 
simple silicosis somewhat more slowly than 
e stoutly built persons, but the incidence 
of advanced silicosis was greater in the 
former class, being nearly double that de- 
veioping m the sturdy workers 
Lehmann’s (27) experiments to deter- 
mine the functional efficiency of the upper 
respiratory tract, in the removal of dust 
suggests that abnormalities of the nasal 
passageways probably play some part in 
the rapidity with which silicosis may de- 
velop Using dust with a high silica per- 
centage, he found that from S3 to 717 
per cent of the dust was retamed during 
passage of an through the nose In carrv? 
mg out this experiment upon 62 miners, 
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eluding certain factors considered as pre- 
disposing, depends upon the dosage of free 
silica This dosage is obviously dependent 


mittent employment as an aid in lessening 
the amount of changes produced, but aside 
from the fact that it does delay the reac- 



upon the amount of silica m the air inhaled, 
and the duration of exposure 

In 1902, a committee, of which Dr J S 
Haldane was a member (13), reported 
upon an investigation made to determine 
the cause of excessive mortality rates from 
tuberculosis among the Cornish tin miners 
This group decided it was evident that 
the inhalation of stone dust by these men 
m the performance of their tasks as miners, 
was the cause of permanent damage pro- 
duced upon the lungs Furthermore, they 
noted that the condition developed gradu- 
ally in the case of the ordinary miner, but 
rapidly m the case of the machine workers 
who were exposed to greater amounts of 
dust Dr Watkins-Pitchford (14), Dr 
Mavrogordato (15), and other South Ain- 
can workers, m their discussions relatmg 
to the etiology of silicosis, emphasize the 
relationship of the concentration of dust 
and duration of exposure to the degree of 
lung changes produced Mavrogordato 
has suggested the advisability of mter- 


tions, it has not been shown that it could 
safely be rehed on to prevent silicosis, m 
cases m which exposure is to sufficient con- 
centrations It is intimated that the rest 
interval allowed by intermittent employ- 
ment permits the lung to free itself of some 
of the particles This avenue of elimina- 
tion will vary with the types of dust, for 
example, limestone and coal dust are more 
readily eliminated than those concentra- 
tions with high percentages of free silica 
Once the dust is taken up by the cell, the 
direction of the dust cell in its expulsion 
from the immediate site of action is to- 
ward the lymphatics as well as toward the 
epithelial lining of the bronchioles, and 
some portion will be retamed It is ad- 
mitted that this rest interval will permit 
the subsidence of the irritative reaction, 
which no doubt accompanies the inhalation 
of foreign particles mto the finer lung pas- 
sages Workers m this country have also 
shown the relationship of dosage to the 
seventy of the reaction Reports of the 
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table vi — standardized mortality the nodules may be produced in the absence 

from respiratory tuberculosis in oc- of evidence of infection 

cupations with rates above average Kettle (35), Price (36), and others have 


(Maleb agtcl 20 to Co >can, from 1021 to 192.1 England 
and Wales) 


Mortality 

Occupation Rate 

(standardized) 

All occupied and retired inales 149 0 

Tin and copper mines, underground 

workers not superintending staff (III) 1 SSCO 
T in and copper mules not superintend- 
ing staff (HI) 1 323 5 

Grinders in the cullerj tools (IV) 1,1T8 5 

Metal grinders (It ) Odd 7 

S(ate masons and slate workers (III) 512 t 

Potters’ mill workers slip makers 

potters (III) -11 1 -t 


1915 to 1926, that the actual mortality 
from respiratory tuberculosis among the 
silica-cxposcd persons was about three 
tunes that of a non-sihca exposed group 
When this comparison is lumtcd to the 
rates for some of the occupations with a 


shown that the tubercle bacillus will grow 
more rapidly upon culture media to which 
a small amount of silica offers a favorable 
medium for the growth of the organism 
Gardner (37) has shown that animals ex- 
posed to sihea, when inoculated with a 
stram of tubercle bacilh of low virulence 
will develop systemic tuberculosis and the, 
while control animals not so exposed 
usually are not senously affected by injec 
tions of such organisms 
Progressive Tendency of the Disease — 
Since infection has been shown to play so 
nnportant a role m the advanced stages of 
the dtsease, the possible relationship of this 
infective element to the progressive tend- 
ency of the disease cannot be overlooked 
Irvine (3S) has stated that it is not so 
much what the condition of the silicotic 


very great silica exposure, such as metal 
mining, sandstone and granite quarries, 
the excess is still more striking, the rate 
being about ten tunes that obtained in the 
non-silica exposed group 

The initial studies of silicosis by workers 
in South Africa were started by a demand 
made upon the health authorities to de- 
termine the cause of the excessive mortality 


from tuberculosis which was increasing at 
a rapid rate among the gold mmers there 
The study bv Russell and others (17) of 
the health of the granite workers was 
prompted m part by the excessive number 
of deaths reported as due to tuberculosis in 
the section of Vermont in which the granite 


industry is located 

Gardner’s (33) statement that At least 
75 per cent of those human beings who 
develop silicosis die of tuberculosis, which 
may make its appearance at any stage of 
the disease,” stresses the importance of the 
silicosis problem from the viewpoint of 
anti-tuberculosis activities Rist and Don- 
bron (34) advance the theory that there is 
no nodular fibrosis until the element* 
infection has entered the picture 
theory however, does not agree 
pSnkl work, whrch has shorn, that 


is to day, as what it will become to-morrow 
He emphasizes the tendency of the fibrosis 
to progress even though removed from 
exposure, and expresses his opinion that it 
is one of the most serious aspects of the 
whole silicosis problem No remedy has 
been shown to be of value in elimination 
of the pulmonary fibrosis, although certain 
improvement in symptoms may be noted 
after the victim is removed from exposure 
According to the observations made by 
Bohme-Bochum (39), silicosis progressed, 
after removal from exposure, in 20 per cent 
of the cases diagnosed as having silicosis 
Grade I, m 40 per cent of the cases in 
Grade II, and m practically all eases in 
Grade III The course of silicosis among 
workers no longer exposed to silica dust 
is adequately stressed m the report of 
Russell (17), and the references discussed 
furnish evidence that regardless of ter- 
mination of exposure, sihcotics may eventu- 
ally progress to a more severe and even 
fatal condition Such reports from workers 
most familiar with the condition surely 
serve to emphasize the seriousness of this 
occupational disease 

In concluding, it may be stated that, to 
understand fully the true etiologic factors 
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research to determine the action of such 
concentrations of silica alone, as well as 
the reaction resulting from the inhalation 
of the alkali m the absence of silica, before 
the whole truth m regard to these cases 
will be known 

Sayers, Meriwether, and Lanza (16) re- 
ported that, of the employees m the lead 
and zinc mmes, those who gave a history 
of previous coal mining experience de- 
veloped a definite silicosis m a shorter time 
than did employees of the same age without 
this experience This cannot be taken to 
mean, however, that the inhalation of coal 
dust hastened the action of silica, for it is 
doubtful if any of these coal miners had 
worked where they were not exposed to 
some free silica, so the total dosage of silica 
was not the same m the two groups 

Occupational History — A discussion of 
the total dust exposure and its etiologic 
significance calls for a few words concern- 
ing the occupational history Table III 

TABLE in — OCCUPATIONAL RECORD 


Date Aug 8 1933 Office Industrial hygiene 

Name K M Present age 59 

Age began work 15 No years worked 41 

Specific Specific No years in 

occupaUon industry hard uon- 

coal dusty 

Present Section foreman Anthracite coal 5 
Preced- 
ing 

Present 

1 Contract miner 

(chamber) Anthracite coal 15 

2 Miners laborer 

(chamber) Anthracite coal 3 

3 Mule driver 

(dry min4) Anthracite coal 3 

4 Patcher (dry 

mine) Anthracite coal 2 

5 Slate picker 

(dry breaker) Anthracite coal 2 

0 Farm laborer 

(Pa ) Ygnculture 1 

Remarks Estimates total time idle during working 
hfe 3 >cars 

shows how important it is to secure a com- 
plete occupational history and suggests a 
method of recording the same Were we 
to examine an individual who states that 
he is foreman, and try to fit his dust 
exposure while at such work into the 
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picture found representing clinically and 
radiographically that of advanced silicosis, 
we would be led to think that such mild 
exposure was harmful, while the complete 
occupational exposure shows that his true 
dosage of silica has been very high Fur- 
thermore, by recording complete data, we 
are able to express his average exposure in 
terms that may be compared to other cases 
of similar seventy Again, complete his- 
tones sometimes contain suggestive evi- 
dence of the true nature of the individual’s 
disability Especially is this so m those 
cases in which the worker has been con- 
tinually changing to jobs requiring less and 
less physical effort Table IV shows the 


TABLE IV — ESTIMATION OF THE INDIVID- 
UAL’S TOTAL DUST EXPOSURE 


Occupation 

No 

Years 

Dust Con- 
centration 
in Millions 
of particles 
per Cubic 
Foot 

(Average) 

Millions 
of particle- 
years 
per Cubic 
Foot 

Slate pickers (dry mine) 

2 

3S0 

760 

Patcher (dry mine) 

2 

71 

142 

Mule driver (dry mine) 

3 

71 

213 

Miners’ laborer (chamber) 3 

480 

1 440 

Contract miner (chamber) 15 

480 

7 200 

Section foreman 

5 

7 

35 

Total 

30 


9 790 


9 790 millions of particle-years per cubic ft 
30 

326 millions of particle-years per cubic ft 


method of analysis used to determine an 
estimate of the individual's total dust ex- 
posure 

More detailed application of our knowl- 
edge of the true cause of sdicosis is illus- 
trated m Table V In this study of the 
actual duties required by the job, it is re- 
vealed that the greatest hazard is that in 
connection with the use of a parting com- 
pound It is obvious that the risk associ- 
ated with the work the man must do can 
be materially lessened by either usmg a 
parting compound containing less silica, or 
in properly safeguarding the user by ade- 
quate dust control during this operation 
With such occupational histones available, 
and the knowledge of the percentage of 
total dust exposure revealed by detailed oc- 
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he found that the average retention by the 
nose in the case of non-sihcotics was about 
50 per cent, while in the case of miners with 
silicosis, the average retention was only 
about 22 per cent 

Chrome bronchial asthma may be con- 
sidered a predisposing factor affecting in- 
dividual susceptibility The spasmodic 
attacks, if at all frequent, necessarily lead 
to a reduction in the individual's vital 
capacity Aside from the pulmonary 
fibrosis, other pathologic manifestations 
of silicosis such as bronchiectasis, em- 
physema, and right-heart hypertrophy and 
dilatation, may be aggravated by this 
chrome condition 

Chrome infections of a local or constitu- 
tional nature may be shown to influence 
materially the incidence of silicosis 

As regards infection m general, Dr 
Lama (28) has stated that m all his 
experience he can recall seemg but one 
patient who died of pulmonary fibrosis 
uncomplicated The results of the survey 
m the Tn-State district emphasized the 
r61e played by infections in disabling sili- 
cosis, and mentioned the frequent occur- 
rence of bronchial spirochetosis Recently, 
Proske (29) has published reports of addi- 
tional work along this same line, which 
should do much to stimulate the taking of 
preventive measures to control such infec- 
tions in the sinuses and dental regions, as 
may serve as a source of these organisms 
Infections developing along the respira- 
tory tract, whether confined to the upper 
air passageways or involving the bronchi 
and finer divisions of the lung, are of 
utmost importance Sinus infections may 
act by decreasing the efficiency of the upper 
respiratory tract in the removal of dust 
from the air passing to the lungs, and also 
they may be the source of infections that 
spread to the lower respiratory tract Acute 
pneumonic conditions as well as the more 
chrome lung changes, such as chrome 
bronchitis, bronchiectasis and bronchiolec- 
tasis, emphysema, and pleurisy, all tend to 
decrease the ability of the lung to nd itself 
of foreign materials through lessened lym- 
phatic drainage and decreased power to 


force the bronchial secretions and foreign 
matter from the lungs When we consider 
the pathologic changes present in the 
lungs of individuals suffering from well 
established or advanced silicosis, we can 
understand how impossible it would be for 
such changes to exist for long without 
the factor of infection becoming evident 
The dilated bronchi and areas of em- 
physema developing in persons as a result 
of abnormal demands made upon the lungs 
by glass blowers, divers, professional sing- 
ers, trumpeters, and the like, seldom ad- 
vance to the pomt at which the individual 
offers any complaint until infection has 
entered the picture 

Dr Christie (30), in a recent review and 
discussion of the subject of bronchiectasis, 
emphasized the infective element as well as 
other pathologic changes associated with 
the condition The lung changes accom- 
panying silicosis might be expected to lead 
to conditions favoring bacterial mvasion 
Some writers, who are most familiar with 
the problem, believe that the dense areas 
of fibrosis seen at autopsy or appearing as 
conglomerate shadows in the v-ray film 
possibly are dependent upon an infective 
process, either present before the absorp- 
tion of silica or developing m an area of 
pulmonary fibrosis due to the action of the 
silica 

Tuberculosis and Silicosis — In 1905, Dr 
Summons (31), of the Miners’ Phthisis 
Committee of Austraha, reported that gold 
miners there who contracted silicosis died 
of tuberculosis The increased incidence 
of tuberculosis among occupational groups 
exposed to silica has been clearly shown in 
every instance m which this hazard exists 
Britten (32) summarized the report of the 
Registrar-General of England and Wales 
from 1921 to 1923, and showed the occupa- 
tional mortality rate for the group of trades 
classed as “Dusty Trades” to be from three 
to more than ten times as high as the rate 
for all occupied and retired males (Table 
VI) 

Lanza and Vane (7) show, by an analysis 
of the mortality experience of twelve life 
insurance companies, for the period of 
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accounting for the development of silicosis 
m a smgle instance, requires detailed 
knowledge of the individual’s occupational 
exposure past and present, together with 
facts obtamed through a complete physical 
examination Particular attention must 
be given to positive evidence of old or 
recent respiratory infection Although 
slight mention may be made of the predis- 
posing cause, after all, m the great majority 
of cases, whether individuals will develop 
silicosis depends almost entirely upon the 
concentration of free silica particles under 
10 microns in diameter to which they may 
be exposed and the duration of such ex- 
posure 
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I ik 2 Tin. thickness of the left vuunck is 
measured by a perpendicular from the poult of 
kreatest salience of the left ventricle (arrow) to a 
line joining the ape\ and aunculo ventricular 
sulcus 


it ends by anastomosing with the circum- 
flex branch of the left coronary The left 
coronary artery arises from the posterior 
aortic sinus and runs between the root of 
the pulmonary artery and the left auricle 
to the coronary sulcus at the upper end of 
the interventricular groove, where it di- 
vides into two branches an anterior de- 
scending branch, which runs down the in- 
terventricular sulcus to the apex supplying 
both ventricles, a posterior circumflex 
branch, which turns round the left margin 
of the heart and contmues to its inferior 
surface, where it ends by anastomosing 
with the terminal arborizations of the right 
coronary The circumflex branch supplies 
the left margin of the heart and the pos- 
terior part of the inferior surface of the left 


lcle 

e left coronary artery is much more 
lonly involved than the right (5, 6, /, 
10, 11) Interesting anatomical evi- 
. has been produced by Whitten (10) 
3oyd (5), who have both shown that 


thrombosis of the anterior descending 
branch most commonly mvoh es the apex 
and the lower half of the anterior surface 
of the left xentricle, the anterior part of 
the interventricular septum and the papil 
lary muscles of the left ventricle 

The circumflex branch ranks second m 
incidence as the site of thrombosis It ui- 
volves the obtuse margin of the left ven 
tricle, half way from base to apex, but 
sometimes also the base and the apex 
These changes are shown topographically 
in Figure 1 It becomes apparent that the 
vessels most commonly thrombosed involve 
that portion of the heart which contributes to 
the formation of its left border as seen in the 
roentgenogram 

It has been shown (12, 13, 14) that the 
thickness of the left x'entncular myocar 
dium can readily be determined from the 
roentgenogram of the heart (Fig 2) A 
line is drawn connecting the apex of the 
heart with the aunculo-ventncular junc 
tion on the left To this is erected a per- 
pendicular from the point of greatest sali- 
ence of the left ventricular contour Tbs 
perpendicular (bisector) is a close approxi- 
mation to the thickness of the wall of the 
left ventricle and normally measures from 
S to 10 millimeters 

The thickness of the left ventricle as 
measured by its bisector is produced by 
two factors first, the actual amount of 
heart muscle present, second, the tone of 
that muscle Other factors being equal, if 
the tone of the myocardium is increased, 
there is a shortening and thickening of the 
muscle fibers, if there is a diminution of 
tone, there is a lengthening and relaxation 
of muscle fibers reducing the thickness of 
the myocardium 

Coronary disease is insidious in its onset 
There is at first an endarteritis involving 
the intima Later the middle and external 
coats become mvolved Thus there is a 
gradual occlusion of the vessel, resulting in 
a diminished blood supply to the area of 
distribution of the mvolved vessel The 
degree of occlusion may be variable If the 
degree of thrombosis is complete, an anemic 
infarct is produced, ox r er which the surface 
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FURTHER OBSERVATIONS ON THE ROENTGEN DIAGNOSIS OF 

CORONARY DISEASE 1 

By GEORGE LEVENE, M D , Boston, Massachusetts 


CCORDING to statistics taken from 
some of the large life insurance com- 
panies, coronary disease is one of the 
most common causes of death Moreover, 
the incidence of death from coronary dis- 
ease shows a progressive and actual rise 


clinical, and necropsy investigations by a 
large number of observers Since then, ex- 
perience gamed m the study of numerous 
additional cases together with confirma- 
tory observations m other clinics have 
strengthened the reliability of the signs and 




Fig 1 The coronary arteries (after Cunningham) showing most common sites of infarction The rectangle 

represents thrombosis of the anterior descending branch, the ehpses represent the circumflex branch 


For example, among the industrial pohcy 
holders of the Metropolitan Life Insurance 
Company, deaths from coronary disease 
increased 200 per cent in 1933 as compared 
with 1930 (1, 2) It is, therefore, obvious 
that every diagnostic aid must be invoked 
for the earlier recognition of this very com- 
mon and serious affliction 

In a previous communication (3) on the 
roentgenologic signs of coronary disease we 
described diagnostic criteria based upon 
known physiologic and pathologic changes 
accruing from a multiplicity of laboratory, 


‘Presented before the Tifth International Congress 
of Radiology, Chicago Sept 13-17, 1937 


yielded additional information useful in 
the roentgenologic diagnosis and observa- 
tion of coronary disease 

ANATOMICAL AND PATHOLOGICAL CON- 
SIDERATIONS 

The coronary arteries (4) arise from the 
aorta the right from the anterior aortic 
sinus and the left from the posterior aortic 
smus (Fig 1) The right coronary artery 
runs between the root of the pulmonary 
artery and the right auricle to the coronary 
sulcus, in which it passes to the right, giv- 
ing off an anterior ventricular branch , then, 
turning round the right border of the heart] 
is contmued on its posterior surface, where 
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Fig o Coronary thrombosis showing the Fig (5 Coronary thrombosis The heart ap- 

typical loss of con\ exit j of the left border Roent pears to sag ’ The amplitude of ventricular 

guioscopically there is a localized diminution in the contractions is greatly diminished 

amplitude of ventricular contractions 


the cardio-vascular silhouette Frequently, dies While it has been our custom to make 
the change may be emphasized by exami- a roentgen cardiac diagnosis without pre- 
nation during deep inspiration which not vious knowledge of the history or physical 
only permits of better visualization of the findings in the case, it may frequently be 
cardiac apex but accentuates the differ- necessary or expedient to render an opinion 
ence in intensity of beat of component ele after clinical consultation 
ments of the cardio-vascular shadow It Roentgenograms usually show typical 
is also frequently helpful to turn the pa- alteration in the contour of the heart (Fig 
tient a few degrees m the right and left an- 5) This consists of a loss of convexity of 
tenor oblique positions This bnngs into the left border The left border may be- 
profile the right and left ventncles, respec- come straight or concave The degree and 
tively, and tends to eliminate a confusing extent of change depend upon several fac- 
factor of motion transmitted from the un- tors the acuteness and seventy of in- 
affected adjacent heart muscle It may be farction, the condition of the myocardium 
predicated as axiomatic that a localized pnor to the accident, and the degree of 
diminution in the amplitude or force of left broken compensation resulting from throm- 
venlncular contractions is due to myocardial bosis (Figs 6, 7) 

impairment Not all myocardial impair- There is a common misconception even 
ment however, is due to coronary throm- among cardiologists, that the heart is al- 
bosis' It is frequently necessary to exclude ways enlarged m coronary thrombosis 
other causes of myocardial damage, such This is not true While such a change does 
rheumatic myocarditis, hypertensive occur, it is not necessarily present We 
failure and depleting constitutional mala- have examined cases of coronary throm- 
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Fig 3 Coronary thrombosis, with infarction Fig 4 Cardiac aneurysm following coronary 

m the wall of the left ventricle (sectioned) Note infarction Arrow points to aneurysm 
flattening of the left ventricular myocardium in the 
region included in brackets 


of the myocardium is retracted (Fig 3) 
Subsequently this area undergoes fibrosis 
Occasionally there may be absorption of 
the infarct, leaving the myocardium thin 
and bulging and predisposing to the forma- 
tion of a cardiac aneurysm (Fig 4) Whit- 
ten (10) has shown that there is a marked 
thinning of the ventricular wall due to oc- 
clusion of a large vessel and that a locahzed 
depression on the surface of the heart is 
produced by occlusion of a small vessel 
coming off at right-angles 

As the blood supply to a portion of the 
heart muscle is shut off by occlusion of its 
mam source, a collateral circulation is es- 
tablished which ultimately may carry on 
more or less effectually the task of supply- 
ing blood to the area formerly nourished by 
the thrombosed vessel 

ROENTGENOLOGIC SIGNS 

The changes upon which roentgenologic 
diagnosis of coronary disease depends are 


derived from careful roentgenoscopic study 
as well as examination of the film A 
roentgenkymogram (15, 16) also records 
useful data, particularly if the course of 
the case under treatment is to be followed, 
but by far the most important element m 
diagnosis is careful roentgenoscopic ex- 
amination 

On the screen we see a definite diminu- 
tion m the amplitude and force of contrac- 
tion in the region of the left ventricle The 
diminished force may be observed over the 
entire border of the ventricle or it may be 
more pronounced in one portion of the left 
border In appraising this change it is nec- 
essary to make careful comparison of the 
force of the beat of the involved area with 
the apex, the left auricle, the nght border, 
and the aorta In this manner, the degree 
of diminution of the left ventricular force is 
readily perceived, for, m the normal heart, 
the excursion of the left ventricular con- 
tractions is greater than m other regions of 
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t ig U Coronary M-kro-su, There is no altera 
lion m eardiac contour There is a generalized but 
slight diminution in the amplitude of contractions 

occlusion, and the dumnished amplitude 
is / lot pronounced in any particular seg- 
ment of the cardiac silhouette — there is a 
general, moderate diminution 

CORONARY THROMBOSIS AND HYPER- 
TENSION 

The association of coronary thrombosis 
and hypertension is bv no means uncom- 
mon As a general rule, it is unusual to 
find coronary thrombosis in women who 
have not had hypertension This does not 
hold true m men (17) 

The effect of chrome hypertension is to 
produce definite alterations m the size, con- 
tour, and roentgenoscopic appearance of 
the heart Because of the mcreased pe- 
ripheral resistance there is dilatation of the 
left ventricle and hypertrophy of its wall 
(Fig 10) Roentgenoscopically one ob- 
serves an increase in the amplitude of ven- 
tricular contractions, together with in- 
creased pulsations of the aorta With the 
advent of coronary thrombosis and mfarc- 


Fig 10 The heart in hypertension shows hyper 
trophy with variable dilatation of the left ventricle 
Note its smooth, rounded contour The curve of 
the ascending aorta is accentuated Roentgeno- 
scopicalfy the amplitude of contractions is in 
creased in the region of the ventricle and aorta 

tion in the wall of the ventricle, alterations 
of contour are produced (Fig 11) The 
left heart border shows a flattening at the 
site of the involved myocardium Roent- 
genoscopically, the amplitude of contrac- 
tions in this area is definitely diminished 

CORONARY THROMBOSIS AND CARDIAC 
ENLARGEMENT 

Patients who have not had previous dis- 
ease of the heart need not necessarily show 
cardiac enlargement with thrombosis We 
have seen clinicians doubt the existence of 
coronary thrombosis, even in the presence 
of almost every classical sign and symp- 
tom, merely because the heart was not en- 
larged This misconception not only mili- 
tates against early diagnosis but detracts 
from the importance of cardiac enlarge- 
ment as a prognostic sign when it is present 
Let us assume that the patient has had 
no previous heart disease and that he de- 
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Fig 7 Coronary infarction with aneurysm 
(arrow) of left ventricle The heart contour is 
typical of coronary disease 


Fig 8 Kyroogram of heart in coronary throm- 
bosis Note the marked diminution in the ampli- 
tude of ventricular contractions in area included 
in brackets 


bosis, even m the acute stage, in which 
cardiac enlargement could not be demon- 
strated by any known method 

Bearing in mind the pathologic physi- 
ology of coronary disease, the roentgeno- 
logic changes are readily understood The 
loss of convexity or sagging of the left bor- 
der result first, from a loss of tone, and 
second, from an actual destruction of 
muscle fibers The thickness of the left 
ventricle as measured by its bisector is re- 
duced and the left and right median diame- 
ters lie close to the diaphragm 

A roentgen kymogram of the heart will 
show a localized diminution in the ampli- 
tude of ventricular contractions (Fig S) 
It must be remembered, however, that the 
usual horizontal sht kymogram records 
only lateral excursion of the heart and that 
the vertical component of motion is not 
registered It is therefore unwise to at- 
tempt a diagnosis of coronary disease with- 
out roentgenoscopic examination Per- 


haps the principal usefulness of the kymo- 
gram is to record what is observed on the 
screen and to afford a better basis for com- 
parison of subsequent examinations of the 
case under treatment 

CORONARY SCLEROSIS 

Gradual narrowing of one or more coro- 
nary arteries with atheromatous degenera- 
tion may be a local manifestation of a 
generalized vascular sclerosis In such 
cases there may be visible evidence of 
sclerosis in the thoracic or abdominal aorta, 
the internal iliac, or peripheral arteries 
Here one does not observe changes of so 
marked a degree as in coronary thrombo- 
sis (Fig 9) There may be httle, if any, 
change m the contour of the heart As a 
rule, the heart will probably be small un- 
less there is an associated hypertension 
Roentgenoscopically, the amplitude of ven- 
tricular contractions is diminished, but not 
to such a degree as is found m complete 
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Tig 1 o (upper /•//) AorUc msuflicjencj may be a cause of anginal attacks Note the marked increase in 
the length of the heart due to dilatation of the left ventricle Typical water hammer pulsations are ob 
served roenlgenoscopically 

Tig 10 (upper right) Aortic stenosis Note the marked hypertrophy of the left ventricle \ entncular 
contractions are slow and vigorous, while the amplitude of aortic pulsations is diminished 

Fig 17 (lower left) The heart in thyrotoxicosis shows a loss of convexity of the left border which some 
times simulates the appearance of coronary disease. However there is usually an increased prominence of 
the pulmonary artery and the amplitude of pulsations is gTeatly increased (see Fig IS) 

Fig 18 (lower right) Kymogram of the heart in thyrotoxicosis (same case as Figure 17) The type of 
pulsations is distinctive 

shut off — and so it relaxes As the left At this time, there is an increase in the 
ventricle relaxes the mitral ring is stretched transverse diameter of the heart and one 
and a relative mitral insufficiency develops can detect a systolic murmur at the apex— 
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Fig 7 Coronary infarction ruth aneurysm 
(arrow) of left ventricle The heart contour is 
typical of coronary disease 


Fig S Kymogram of heart in coronary throm- 
bosis Note the marked diminution in the ampli- 
tude of ventricular contractions m area included 
in brackets 


bosis, even in the acute stage, in which 
cardiac enlargement could not be demon- 
strated by any known method 

Bearing in mmd the pathologic physi- 
ology of coronary disease, the roentgeno- 
logic changes are readily understood The 
loss of convexity or sagging of the left bor- 
der result first, from a loss of tone, and 
second, from an actual destruction of 
muscle fibers The thickness of the left 
ventricle as measured by its bisector is re- 
duced and the left and right median diame- 
ters he close to the diaphragm 

A roentgen kymogram of the heart will 
show a localized diminution in the ampli- 
tude of ventricular contractions (Fig S) 
It must be remembered, however, that the 
usual horizontal sht kymogram records 
only lateral excursion of the heart and that 
the vertical component of motion is not 
registered It is therefore unwise to at- 
tempt a diagnosis of coronary disease with- 
out roentgenoscopic examination Per- 


haps the principal usefulness of the kymo- 
gram is to record what is observed on the 
screen and to afford a better basis for com- 
parison of subsequent examinations of the 
case under treatment 

CORONARY SCLEROSIS 

Gradual narrowing of one or more coro- 
nary arteries with atheromatous degenera- 
tion may be a local manifestation of a 
generalized vascular sclerosis In such 
cases there may be visible evidence of 
sclerosis in the thoracic or abdominal aorta, 
the internal iliac, or peripheral arteries 
Here one does not observe changes of so 
marked a degree as in coronary thrombo- 
sis (Fig 9) There may be little, if any, 
change in the contour of the heart As a 
rule, the heart will probably be small un- 
less there is an associated hypertension 
Roentgenoscopically, the amplitude of ven- 
tricular contractions is diminished, but not 
to such a degree as is found in complete 
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I'tg 20 tiigiiu pectoris shows no alteration of Tig 21 The amplitude of contractions in 

cardiac contour or size unless there is an associated angina pcctons is not diminished it may be in 
cardiopathy creased (Same cast* as Figure 20 ) 


increased prominence of the shadow of the 
pulmonary artery (Fig 17) At times, the 
appearance may be not unlike that ob- 
served in coronary thrombosis In the 
former, however, there is an accelerated 
rate with an increased amplitude of pulsa- 
tions (Fig IS) 

Anemias and chronic metabolic disorders 
almost always show moderate cardiac dila- 
tation without hypertrophy (Fig 19) 
There is only slight, but general, diminu- 
tion in the amplitude of contractions 

It might be well to emphasize that an- 
gina pec oris usually accompanies effort — 
frequently walking, eating or some other 
physical or emotional strain — so that gen- 
erally speaking, pain in the chest which ap- 
pears when the patient is at rest has an- 
other etiologic basis 

Unless there is an associated cardi- 
opathy, the heart in angina pectoris shows 
no alteration in size or contour (Fig 20) 
Roentgenoscopically, the amplitude of pul- 


sations is normal, or may even be increased 
(Fig 21) Diagnosis, therefore, resolves 
itself to the exclusion or identification of 
organic heart disease, in the absence of 
which the heart contour will appear nor- 
mal, the presence of normal contractions, 
and the history With the advent of coro- 
nary thrombosis the roentgenologic mani- 
festations of the latter will be in evidence 
We shall not attempt to present, at this 
stage, a statistical analysis of our studies 
While the senes includes several hundred 
eases, m only a comparatively small num- 
ber have we had the opportunity for nec- 
ropsy It is hoped that others will be 
stimulated to report their cases so that 
final proof of the value of roentgenologic 
diagnosis of coronary disease may be es- 
tablished We have, nevertheless, been 
highly encouraged by the findings in those 
cases that have come to autopsy and by 
confirmation by other cluneal methods and 
the progress of cases examined 
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tudeor' vintn^ular^ nl f rnS? r0ILary tU J rombosls 3ho ' vlI1 S typical loss of convexity of left border The amph- 
F.c na^/^A ^ Ctl0ns was decreased Compare with Figure 13 

recovery of tone NotedStu,^' 12 ° ne raonth Note Partial restoration of contour due to 

Fi7l4 (lZr r„trt r that *¥ heart as a whole was not enlarged 
with an increase m the tran^^^ 0 ™ 130313 ) nt , h failure There 13 a loss of convexity of the left border 
Changes indicate progress, ve^y^ardTweaken.ng" 3 congestive infiltration m the lungs These 


' elo P s acute coronary thrombosis In such 
a case there is a very sudden alteration of 
cardiac dynamics The acutely embar 


rassed heart-muscle is unprepared and un- 
equal to the strain of contracting properly 
with an important avenue of blood supply 




7HE ABSORPTION OF ETHYLENE GAS FOLLOWING ENCEPHALOGRAPHY 
WITH A CLINICAL CORRELATION IN 164 CASES 

By ROBERT B AIRD, M D , San Francisco, California 
From the Department of Surgery, University of California Medical School 


f HE roentgenograplnc follow-up in tlie the filhng was arbitrarily taken as 10' 
study of encephalography with the use per cent, and the fillings in subsequen 
of ethylene gas (1, 2) has been of great films were estimated on a percentage bast 
interest In certain patients the ethylene in reference to this original view In the 
has disappeared at an unusually slow rate fashion repeated estimates of the same film 
when compared with that at which the gas have shown that this method is almost 
disappears in the great majority of cases always accurate within 10 per cent and 
This report deals with the estimation of usually within 5 per cent On such a per 
the rate of disappearance of the gas, the centage basis and within limits which rail 
interpretation of this phenomenon, and be considered later a comparison maj be 
its correlation with the clinical data, es- made between the relative rates of disap- 
peeially m those patients in whom the gas pearance of ethylene following its en- 
disappeared with unusual slowness cephalographic injection m different pa 

Method — Single horizontal transverse tients 
projections with the occiput down, tube Interpretation — A study of the follow- 
to the side, have proved to be the most up roentgenograms in 16-i patients sljows 
valuable views in estimating the rate of that m a large majority of cases the ethyl- 
disappearance of the gas from the ven- one gas disappears within certain tune 
tncles and subarachnoid spaces following limits and that m the remainder the rate 
encephalography This projection is most of disappearance is slower A curve rep- 
likely to show any gas that remains It resenting the lower limits of what may be 
permits a demonstration of both lateral termed "normal” absorption was estab 
ventricles and the third ventricle in their hshed on the basis of the most delayed es- 


long axes and, in addition, demonstrates 
to the best advantage subarachnoid gas m 
the basal cisterns and over the frontal 
cortex From a senes of such views, taken 
at successive periods following the injec- 
tion, a roughly accurate estimate of the 
rate of disappearance of the gas may be 
made Early in this study a senes of 
follow-up views was taken m this manner 
after each encephalogram to establish as 
closely as possible the rate of disappear- 
ance of ethylene Later, single projec- 
tions taken three hours after the injection 
of the gas served to demonstrate whether 
the rate of disappearance was normal or 
delayed If delayed, subsequent films 
were taken to follow more closely the rate 
of disappearance of the gas In each case 
the estimate was based upon a comparison 
with the ongmal transverse projection, 
the second view ordinarily taken in the en- 
cepWograptac senes (1) In tins v.e W 


timates, m the numerous determinations 
made in this senes, in which the patients 
were judged, from their encephalograpbic 
and cluneal findings, to possess a "normal 1 ' 
circulation of cerebrospinal fluid (see Fig 
1) Although individual curves of the 
rate of absorption of ethylene could not be 
determined on the basis of the few follow- 
up views that were obtamed m those pa- 
tients in whom the rate of disappearance 
seemed retarded, them gross deviation from 
the usual "normal” rate was nevertheless 
very obvious 

The establishment of the curve defining 
the lower limi ts of the "normal” rate of 
absorption of ethylene following encepha- 
lography was selected arbitrarily, of ne- 
cessity, as were the criteria of "normal” cir- 
culation of cerebrospinal fluid May it 
then be concluded that a delayed disap- 
pearance of the gas necessarily implies an 
abnormal condition — presumably a patho- 
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evidence of mitral insufficiency How ev er , 
if the process of occlusion is gradual, there 
is usually a more or less adequate collateral 
circulation and the heart does not relax so 
completely as to allow stretching of the 
mitral ring There is no increase m trans- 
verse diameter of the heart and no murmur 
may be elicited at the apex If this pa- 
tient is kept under observation it may be 
found that there is functional recovery m 
three or four weeks and the patient may re- 
turn to modified physical activity (Figs 12 
and 13) , or the x-ray may show an mcrease 
m the transverse diameter of the heart 
This is evidence of a relative mitral insuf- 
ficiency due to relaxation of the left ven- 
tricle and should be regarded as a sign of 
impending failure The lungs will usually 
show congestive infiltration (Fig 14) If 
the patient is allowed unrestricted activity, 
senous sequelse may be anticipated 

DIFFERENTIAL DIAGNOSIS 

The symptom-complex of coronary 
thrombosis may be confused with other 
cardiac and non-cardiac conditions Com- 
plete roentgenologic examination is at least 
as well suited to differentiate these as any 
other smgle means at our disposal 

It is a strange fact, perhaps common ex- 
perience m large roentgenologic clinics, 
how frequently we discover coronary dis- 
ease m patients who are referred for x-ray 
examination of the gastro-mtestmal tract, 
the gall bladder, or, even, the left shoulder, 
because of symptoms referable to these 
areas and, frequently, coronary disease is 
the only cause of these symptoms The 
roentgenologist who always explores the 
thorax m every gastro-mtestmal examina- 
tion is thus m position to detect previously 
unsuspected coronary disease 

ANGINA PECTORIS 

While angina pectoris is related to coro- 
nary thrombosis the conditions are not 
identical The latter signifies occlusion of 
the coronary arteries , the former is a clini- 
cal syndrome of pain, usually at the ster- 
num, shortness of breath, and a sense of 
impending death It is frequently possible 
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Fig 19 Anginal attacks may be observed in 
chronic blood dyscrasias Frequently there is 
dilatation of the heart The above is a case of 
severe macrocytic anemia There is a slight, but 
general diminution in the amplitude of cardiac 
contractions 

to detect an etiologic factor in the produc- 
tion of angina pectoris in the form of dia- 
betes, aortic valvular disease, hyperthy- 
roidism, and chrome anemias Some of the 
latter present typical roentgen findings 
which assist m then ready identification 
Aortic insufficiency (Fig 15) shows a 
dilated left ventricle so that there is always 
an mcrease in length and frequently in the 
transverse diameter of the heart The 
aorta is usually widened Roentgenoscopi- 
caily, one observes the typical “water- 
hammer” pulse — a slow systohe movement 
of the ventricle and aorta, with a rapid di- 
astolic movement m the opposite direction 
Aortic stenosis presents enlargement of 
the left ventricle consisting of dilatation 
of the chamber and considerable hyper- 
trophy of its wall as shown by its bisector 
(Fig 16) Roentgenoscopically, one ob- 
serves a slow, vigorous contraction of the 
left \entncle with diminished amplitude of 
aortic pulsations In advanced cases, cal- 
cification of the aortic valve may be seen 
Thyrocardiac disease shows a loss of 
convexity of the left heart border, with an 
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degree of saturation of the solvent rises, of 20S patients who were followed One 
it seems safe to conclude that the factors case will serve to illustrate this group A 
altering the formation, circulation, and boy, 19 years of age, with a convulsive state 
absorption of cerebrospinal fluid arc proba- of traumatic origin, was found to have a por- 
bly the most important in determining encephalic cyst and cerebral atrophy Be- 
the variation in the rate of disappearance causeofanasymmetncalsubaraehnoidfilling 
of the gas Inasmuch as obstructions to cortical adhesions had been suspected also 
the circulation and absorption of cere- The absorption of gas in this case was ap- 
brospinal fluid are commonly attended by parently slightly delayed, but, because 
clinical manifestations and varying de 275 c c had been injected, it was felt that 
grees of hydrocephalus, the determination the slow disappearance of the gas did not 
of this point is always of great importance actually represent an abnormally slow 
If the obstruction is considerable, the di- rate of absorption of cerebrospinal fluid, 
agnosis is readily made on the basis of (For further discussion, see under Results) 
large ventricles accompanied by large Other patients in whom small and wade- 
subaraehnoid spaces (communicating hy- quate encephalographic injections were 
drocephalus) or obliterated subarachnoid obtained were not included m this senes, 
spaces (adhesions) o\ er the cerebral cor- As a rough criterion for the normal en 
te\ In such advanced cases, with as- eephalographie injections of ethylene, the 


sociated clinical signs and symptoms of 
increased intracranial pressure, ventricu- 
lography is preferred to encephalog- 
raphy In many cases, however, as wall 
be shown, the diagnosis is not so clear 
If, following encephalography m this 
group, observation on the rate of disap- 
pearance of the gas could be correlated 
with the formation, circulation, and ab- 
sorption of the cerebrospinal fluid, such 
additional information might be of great 
value m corroborating or clarifying the 
usual static interpretation of encephalo- 
grams Such a correlation as this would 
be possible only if the other factors con- 
cerned with the absorption of the gas could 
be shown to be negligible or relatively con- 

St 2 in certain cases an abnormally large 
amount of cerebrospinal fluid may be pres- 
ent in the ventricles and subarachnoid 
spaces Consequently, the gas injected 
would bear a variable relationship m its 
ratio to the total fluid present and its 
absorption would be delayed for that rea- 
son The exchange of gas and fluid, how- 
ever, is measured and known m each case 
and when considered in connection with 
die size of the ventricular and subarachnoid 
suac-TS demonstrated by x-ray pemuts 

Forty-four such cases occurs 


average values found m 100 cases pre- 
viously reported (2) may be mentioned 

Children up to six years SO c e 

Children from six to sixteen 100 c-c. 

Adults (sixteen years and over) 136 c.c. 

Large adults (maximum normal) 150 c c. 

3 Because of the viscosity and surface 
tension of fluids, a gas, following its en- 
cephalographic injection, tends to dis- 
place with difficulty the cerebrospinal 
fluid in the more narrow and tortuous 
channels of the supracortica 1 subarachnoid 
spaces Tins would be particularly true 
if these channels were abnormally con- 
stricted or partially blocked, as, for ex- 
ample, by cortical adhesions Under such 
conditions the gas would be limited, for 
the most part, to the larger channels — the 
basal cisterns and ventricles Because 
of this fact and also because the surface 
contact between fluid and gas would be 
more limited, the absorption of the gas 
would be retarded Under ordinary con- 
ditions there is a fair margin of safety in 
the absorptive mechanism — m the extent 
of the absorptive bed and the size of the 
subarachnoid channels leading to it Under 
the abnormal conditions considered, how- 
ever, the margin of safety would be re- 
duced and, correspondingly, the absorp- 
tion of gas following encephalography 
would be retarded for the reasons already 
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SUMMARY AND CONCLUSIONS 

Coronary disease is one of the most com- 
mon causes of death Roentgenologic 
study is an important additional means of 
diagnosis 

The typical case of coronary thrombosis 
shows an alteration in the contour and con- 
tractions of the heart There is a loss of 
convexity of the left heart border, with 
diminis hed amplitude of pulsations in this 
area The appearance of an increase m 
the size of the heart in coronary thrombosis 
is an indication of failure Cases of 
chrome hypertension that develop coronary 
thrombosis show hypertrophy of the left 
ventricle, with an area of localized flatten- 
ing In this region the amplitude of con- 
tractions is definitely diminished 

Coronary sclerosis produces a moderate 
but general diminution in the amplitude 
of cardiac contractions, with no alteration 
of contour 

Angina pectoris presents no alteration 
m cardiac contour or size unless there is an 
associated cardiopathy The amplitude of 
contractions is not impaired, but fre- 
quently is typical of the associated lesion 
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graphically, in terms of pathological proc- 
esses concerned either with the formation 
or the absorption of cerebrospinal fluid 
Results — In 20S cases in which a careful 
follow-up was made, 1 44 patients had ex- 
changes in excess of the normal limits 
established (See Interpretation 2 ) The 
high incidence of these cases probably re- 
flects only the fact that the procedure is 
reserved for patients in whom cerebral 
atrophy is frequently present However, 
it is interesting to note that, m spite of 
the relatively large injections of gas in 
these cases, only eight patients showed an 
apparent slight delay in the rate of absorp- 


tion of ethylene This probably reflects 
the large margin of safety existing nor- 
mally in the absorptive mechanism, but 
may also indicate that our entena for the 
hmits of normal injection may be some 
what too conservative The remaining 
1G4 cases were considered suitable ma- 
terial for the proposed study 
The clinical types represented in these 
ll>4 patients are shown in Table I, to- 
gether with the roentgenographic interpre- 
tation of the size of the ventricular and 
subarachnoid spaces and the estimated 
rate of absorption of cerebrospinal fluid 
Thirty-four patients showed an ab- 
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Logical process in the absorptive mecha- 
nisin' 1 

The factors mvolved in the disappear- 
ance of ethylene or other gases from the 


4 The pressure and temperature of 
the system 

As applied to the conditions mvolved in 
the absorption of ethylene following its 



ventricles and subarachnoid spaces are 
undoubtedly numerous The fact that 
the rate of disappearance closely corre- 
sponds to the solubility of the various gases 
indicates that solubility is perhaps the 
most important single factor The com- 
parative rates of disappearance of ethylene, 
mtrous oxide, oxygen, and air have been 
estimated m previous experimental work 
(2) When variations of the rate of disap- 
pearance for the same gas are considered, 
however, the explanation is not so obvious 

The factors fmown to affect the rate of 
absorption of a gas by a fluid may be hsted 
as follows 

1 The rate of exchange of fluid 

2 The relative volumes of gas and 
fluid 

3 The surface contact area between 
gas and fluid 


encephalographic injection these factors 
would be 

1 The rate of formation and absorp- 
tion of cerebrospinal fluid 

2 The volume of ethylene and cere- 
brospinal fluid exchanged and the 
estimated volume of cerebrospinal 
fluid not drained in the process of 
encephalography 

3 The area of surface contact between 
the ethylene and the cerebrospinal 
fluid as determined by the spatial 
characteristics of the ventricular 
and subarachnoid spaces 

4 The cerebrospinal fluid pressure 
Body temperature 

These factors will be further considered, 
individually, in the order listed 

1 Since the amount of a gas which may 
go into solution rapidly diminishes as the 
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the gas on the basis previously suggested 
(see Interpretation) cannot be accepted 
in these cases Pathologic changes of the 
arachnoid villm, as described by Fay and 
Winkelnian (4) in a group of cases of cortical 

l 


the most likely explanation in this group 
(See Interpretation 1 ) The exact nature 
of such a condition— atrophy of the cho- 
roid plexus or a physiological dysfunction- 
can only be conjectured 

B 



C 

Fig 3 S A 4 years of age Cluneal diagnosis Congenita) defective 70 c c 
volume exchange of C S F and ethylene gas Normal encephalogram (A) Antero- 
posterior projection (5) Horizontal transverse projection initial view (C) Hori- 
zontal transverse projection, three hour view, 60 per cent estimated absorption 


atrophy, likewise would not appear to Group II — In the remaining 27 cases 
explain this delayed absorption of gas, the delayed absorption of gas was asso- 
since such a block in the absorptive bed ciated with a markedly limited filling, 
would scarcely be compatible with the either general or asymmetrical, of the 
normal or even low, cerebrospinal fluid supracortical subarachnoid spaces Ten 
measures observed in these cases A slug- of these 27 patients were tumor suspects 
P h flow of cerebrospinal fluid secondary m whom the obliteration of the subarach- 
t 1S its subnormal formation would seem noid spaces and blocking of the absorptive 
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mentioned. Evidence will be presented 
to show that the retardation in the absorp- 
tion of ethylene occurring under such con- 
ditions is appreciable and, in case of a 
progressive lesion, definitely antedates 
any true delay m the absorption of the 
cerebrospinal fluid Beyond the critical 
point which marks the limit of the normal 
margin of safety m the absorptive mecha- 
nism, increased cerebrospinal fluid pres- 
sure, hydrocephalus, and further retarda- 
tion m the absorption of gas occur It 
may be concluded that, in the presence of 
small and poorly filled subarachnoid spaces, 
with ventricles of normal size (aside from 
any distortion or shift) and normal cere- 
brospinal fluid pressure, a shghtly delayed 
rate m the absorption of the gas suggests 
an early lesion tending to obliterate a por- 
tion of subarachnoid spaces or absorptive 
bed, but which is not sufficiently advanced 
to render the total absorptive mechanism 
inadequate for the absorption of all the 
cerebrospinal fluid formed Also, if the 
encephalographic picture were essentially 
the same, i e , ventricles of normal size 
and small or poorly filled subarachnoid 
spaces, and yet the rate of absorption of the 


gas was normal, the poor subarachnoid 
fillin g would be best explained on the basis 
of a chance, inadequate filling, and should 
not be interpreted as abnormal ' 

4 The fourth factor — pressure — is a 
min or and almost negligible one m af- 
fecting the rate of absorption of the gas, 
since the cerebrospinal fluid pressure was 
essentially normal m all the patients sub- 
mitted to encephalography and the varia- 
tions of the cerebrospinal fluid pressure 
subsequent to encephalography are roughly 
comparable In cases of suspected bram 
tumor encephalography has been performed 
only when evidence of mcreased intra- 
cranial pressure was shght or absent and 
pre limin ary lumbar puncture m the hori- 
zontal position showed that the cerebrospi- 
nal fluid pressure was not raised appre- 
ciably over 200 mm of water Since the 
variations of body temperature are rela- 
tively shght m these cases, this factor may 
safely be disregarded 

Thus, with the qualifications considered 
above in mind, it seems that, m properly 
selected cases, it should be possible to in- 
terpret a delay m the rate of the disap- 
pearance of ethylene, injected encephalo- 
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vemently subdivided into two groups on the 
basis of the encephalographic findings 
(1) those who presented normal or dilated 
subarachnoid spaces and (2) those who 


absorption of gas occurred m the presence 
of normal or shghtly dilated subarachnoid 
spaces The details of these cases are 
presented m Table II Since the gas. 



C 

Fig 2 L C female 5 years of age Clinical diagnosis Right hemiplegia, 
etiology ( ?) , two-year duration, SO c c. volume exchange of C S F and ethylene gas 
Roentgcnographic diagnosis Hydrocephalus Follow-up views were taVen at 5, 7, 
and 24 hours and show a slightly delayed rate of absorption of the ethylene gas 
For further details, see Table III Note the absence of subarachnoid filling ( 4) 
Anteroposterior projection (B) Horizontal transverse projection initial view 
( C ) Horizontal transverse projection, 24-hour view, 90 per cent estimated absorp- 
tion 


failed to show a proper filling of the supra- reached the supracortical spaces through 
■cortical subarachnoid spaces normal or dilated subarachnoid channels 

Group I —In seven instances a delayed a delay m the rate of the disappearance of 
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bed presumably were caused by a space- 
consuming lesion The other 17 cases 
may convemently be considered sepa- 
rately 

Non-tumor Group with Delayed Absorp- 
tion — The work of Key and Retzius (8), 
confirmed by Weed (14) and Naffziger (11), 
again more recently by the studies of Iwanow 
and Romodanowsky (7) and Spiegel and 
Sommer (13), demonstrated that the mam 
bed for the absorption of cerebrospinal 
fluid is situated m the subarachnoid spaces 
overlying the cerebral hemispheres In 
cases of delayed absorption, therefore, 
direct involvement of this absorptive bed 
or of the channels leading to it, is to be 
suspected The presence of arachnoid 
adhesions secondary to a memngo-en- 
cephalitic process, either infectious or 
traumatic in origin, is a possibility which 
must be considered in such cases The 
encephalographic picture in this group is 
characteristic Faflure of proper filling 
or an asymmetrical filling m the supra- 
cortical subarachnoid spaces with or with- 
out dilated ventricles and basal cisterns 
has constituted the picture associated 
with the delayed absorption (Fig 2) 
The poor subarachnoid filling is often 
passed over and the dilated ventricles, 
when present, have been considered within 
the upper limits of normal, or possibly a 
cerebral atrophy or early hydrocephalus 
Compare these pictures with the normal 
as illustrated in Figure 3 

Of the 17 patients showing this condi- 
tion, that is, a poor supracortical sub- 
arachnoid filling associated with a delayed 
absorption of the gas, two (namely, M P 
and A K ) were borderline cases and have 
been included only because the suggested 
delayed rate of absorption seemed the 
best explanation of both their cluneal 
and encephalographic findings A men- 
mgo-encephahtic process of infectious or 
traumatic origin was compatible with the 
clinical findings m all these cases and was 
definitely suggested in 12 of them The 
pertinent data m connection with these 
cases are presented m Table III 

On the basis of ventricular enlargement 


and an encephalographic injection of gas 
beyond the limits established for a proper 
interpretation of the rate of absorption of 
the gas m this procedure, it might be 
argued that two cases m this senes, namely, 
E K and R H (see Table III), have been 
improperly included In these instances, 
however, the delay in absorption was unu- 
sually marked and seemed out of propor- 
tion to the slight delay which might have 
been expected from the degree of ventneu- 
lar dilation and the amount of gas in- 
jected For this reason and because, in 
addition, they seem best explained clini- 
cally on the basis of a menmgo-encephal- 
itis, they have been included as examples 
of the more advanced stages of the con- 
dition under consideration In the pres- 
ence of the normal cerebrospinal fluid, 
and normal cerebrospmal fluid pressure 
found in these patients, then encephalo- 
graphic findings must be accounted for by 
an old memngo-encephahtic process of 
sufficient seventy to have left the struc- 
tural changes observed and yet not of suf- 
ficient seventy to have produced a per- 
manent functional decompensation m their 
absorptive mechanisms 

In one of these cases operation af- 
forded opportunity for a correlation of 
the pathologic changes with the encephalo- 
graphic findings and delayed rate of ab- 
sorption 

Protocol — K T , 21 years, of age, male 
History — Six years ago this patient was 
hit on the head by a baseball He suf- 
fered an acute septic condition of scalp 
three weeks later Subsequently a nght 
frontal abscess was diagnosed An 
abscess m the nght frontal region was 
drained slx weeks later This frontal 
abscess had been aspuated three tunes 
m the past slx years — the last time 
one year before entry “without success ” 
This patient’s complaints were head- 
aches at tune of aspiration, slight sub- 
jective hemipareses after a senes of 
aspnations, and generalized, non-focal 
convulsions for the last three and a half 
years 

Examination — The positive contnbutive 
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limited areas of adhesions were found 
about the left frontal lobe near the site of 
the cortical scar, which had been demon- 
strated by the encephalograms and which 
was excised by lobectomy The normal 
rate of absorption in these cases seems en- 
tirely compatible with such a sharply de- 
limited involvement of the meninges 
The fourth patient, L G , gave clinical 
evidence of a post-encephalitic condition 
The convulsive state and mental retarda- 
tion dated from a period of infections of 


ears and sinus at the age of one and a half 
years However, the usual sequela of en- 
cephalitis — cerebral atrophy or cortical ad- 
hesions — were not demonstrable by en 
eephaiography and the rate of absorption 
tended to corroborate the essentially nor- 
mal findings m this case 
In the fifth patient, D H , the encephalo- 
graphie findings m some respects suggested 
a cortical scar, but the lack of any history 
or clinical findings which would tend to 
corroborate this diagnosis, as well as the 
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tionable shift of the ventricular system to this explanation Ihe progression of 
the right Little or no gas could be clis- changes as illustrated in the case of M R 
cerned in the supracortical subarachnoid contributes to the same interpretation 
spaces A ventriculogram was performed Discussion —It is an interesting fact 
on the patient four months later and that, in the group of patients with brain 
showed a striking change The right ven- tumor (Table V), ventricular dilatation was 
tricle was considerably dilated The ante- found to a slight degree in only four of the 
nor horn of the left ventricle was also ten cases showing a delayed rate of absorp- 
chlated, while the body was compressed tion, whereas in the corresponding group 
ihe anterior portion of the third ventricle of patients who did not have tumor (Table 
was dilated, while the posterior portion ap- III) definitely normal ventricles were 
peared obliterated There was a marked found in only two of the 17 patients 
shift of the ventricular system to the right showing the delayed rate of absorption. 
No gas was visualized in the subarachnoid Furthermore, the degree of ventricular dila- 
spaces The marked increase in the chlata- tation in this latter group tended to be far 
tionof the ventricle with the advancement more advanced than m the case of the 
of the condition strikingly illustrates the tumor group The explanation of these 
process in its progression from the early to facts must besought m a proper mterpreta 
the terminal stages The tendency for di- tion of the absorption of gas following 
lated ventricles to occur with obliterated encephalography with ethylene, keepmg in 
subarachnoid spaces and for this eombina- mind the clinical conditions associated with 
tion to be associated with a retarded rate the delayed absorption 


of absorption thus simulates the picture 
foimd in meningo-encephahtic conditions as 
previously discussed The clinical course, 
however, as well as the shift and distortion 
of the ventricular system, clearly differ- 
entiates the cases of brain tumor 

In this connection it is interesting to con- 
jecture on the abnormal cerebrospinal fluid 
dynamics accompanying brain tumors 
The explanation of an increased intra- 
cranial pressure in the presence of ample 
and incompletely collapsed ventncles has 
not been clear on a simple, space-consum- 
ing basis Obliteration of space in the 
smaller and more susceptible subarach- 


As suggested (see under Interpretation 
3), a delayed rate of disappearance of the 
gas may merely reflect an early obliter- 
ation of the subarachnoid channels and 
does not necessarily indicate a true retarded 
absorption of cerebrospinal fluid In this 
early stage the retarded disappearance of 
the gas is consistent with ventncles of nor- 
mal size, and normal cerebrospinal fluid 
pressure The two patients without tu- 
mor, with ventncles of normal size, and 
the majonty of patients with tumor, would 
seem to fit mto this category If the proc- 
ess is progressive, as m the case of a tumor 
or chronic, low-grade leptomeningitis, this 


noid spaces over the cerebral cortices, or 
similar blockage of the cerebrospinal fluid 
pathways at the narrow subarachnoidal 
channel of the incisura might well produce 
a progressively increasing pressure com- 
mensurate with the degree of absorptive 
block The actual obliteration of the 
subarachnoid spaces, evidenced by en- 
cephalography and checked by operative 
observation, in combination with dilata- 
tion of these ventncular spaces (not neces- 
sarily distorted or compressed), and the 
finding of delayed rates of absorption m 
the more advanced stages, strongly support 


early change foreshadows the alterations 
to come with progressive blocking of the 
absorptive bed, namely, dilatations of the 
ventncles and basal cisterns m the presence 
of increased cerebrospinal fluid pressure 
If such a process should regress at any 
stage, as might occur in the case of an acute 
encephalomenmgitis, residual structural 
changes might be found associated with a 
delayed rate of absorption of gas The 
structural changes would consist of more or 
less obliterated, supracortical, subarach- 
noid spaces, with or without dilated ven- 
tricles and basal cisterns — depending upon 
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symmetrical subarachnoid filling and 
normal rate of absorption of the gas m 
the encephalogram, made this diagnosis 
unlikely 

In six other patients cortical adhesions 
had been suspected on the basis of asym- 
metrical or poor subarachnoid filling over 
the cortex The ventricles were not ab- 
normal, however, and the rate of absorp- 
tion was definitely within normal limits 
Although an adhesive process of circum- 
scribed character might well be compatible 
with a normal rate of absorption, as dem- 


onstrated in patients J H and B K , an 
asymmetrical subarachnoid filling involv- 
ing the spaces over one entire cerebrum, 
such as was present in four patients, and 
the lack of filling over both cerebral hemi- 
spheres, as seen m the other two, can 
scarcely be explained on such a basis The 
accuracy of the method is sufficient to de- 
tect such gross blocks m the absorptive bed, 
and probably is adequate to show a delayed 
rate of absorption when approximately 
one-fifth of the absorptive bed is involved, 
as previously illustrated m the case of 


TABLE V-A —TUMOR SUSPECT PATIENTS WITH ESTIMATED DELAYED RATE OF ABSORPTION 





1 

Encephalograpbic Data 


Case . 

Age 

Sex 

Clinical 

Diagnosis 

Initial Pressure 
(mm HjO)* 

Volume (c c ) ol 
Gas Injected 

Size of 
Ventricles 

Filling of 
Subarachnoid 
Spaces 

Size of 
Basal 
Cisterns 

Diagnosis 

Estimated 
Rate of 
Absorption 

M M 

35 

F 

Lt tetnporo 
parietal 
glioma (veri- 
fied) 

G25 

9 J 

Normal 
R > L 

No gas 

Normal 

Tumor 

Markedly 

delayed 

J F 

35 

M 

Rt temporal 
glioma (veri- 
fied) 


135 1 

Normal 

r < l ; 

Marked j 
a s y m | 
metry 

Normal 

1 

Tumor 

Moderately 

delayed' 

M R 

44 

M 

Lt temporal 
tumor (died 
— no autop- 
sy) 

540 

130 

Normal 

Little or no 
gas 

i 

Normal 

Tumor 

Moderately 

delayed 

G W 

37 

F 

Rt frontal 
meningeoma 
(verified) 

420 


Normal 
R < L 

R < L 
Chiefly 
left fron- 
tal 

Normal 

Tumor 

Moderately 

delayed 

A J 

17 

M 

Osteoma of 
skull 

575 

85 

Normal 

Only slight 
m fron- 
tal areas 

Normal 

Tumor 

Slightly 

delayed 

A A 

30 

M 

Lt temporal 
hemangioma 
(verified) 

550 

132 

Slightly 

dilated 

Few 

1 streaks 
in fron 
tal areas 

Slightly 

dilated 

1 

Tumor 

Slightly 

delayed 

R H 

28 

r 

Rt frontal as 
trocy toma 
(\crificd) 

920 + 

90 

Rt dilated 
Lt no gas 

No gas 

Normal 

Tumor 

Markedly 

delayed 

W C 

33 

M 

Brain tumor(?) 

750 

125 

Dilated 

No gas 

No gas 

Tumor (?) 

Slightly 

delayed 

F T 

-'0 

F 

Lt frontal cho- 
lesteatoma 
(tcrified) 

020 

92 

Rt dilated 
R > L 

Little or no 
gas 

1 Normal 

Tumor 

Slightly 

delayed 

E E 

32 

M 

Rt tunporo- 
parietal 
tumor 

000 

no 

Normal ( 5 ) 

Lt normal 
Rt no gas 

Normal 

Tumor (?) 

Moderately 

delayed 
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tncles and subarachnoid spaces should be 
carefully re-examined for possible abnor- 
mality 

CONCLUSIONS 

1 The rate of disappearance of ethyl- 
ene gas following its encephalograpluc in- 
jection may be estimated by means of fol- 
low-up roentgenograms, and, in properly 
selected cases, may be correlated with the 
presence or absence of pathological proc- 
esses involv ing the supracortical subarach- 
noid spaces and the mechanism concerned 
with the formation and absorption of cere- 
brospinal fluid 

2 In a few instances a delayed rate of 
absorption occurred in the presence of 
normal or dilated subarachnoid spaces 
The possibility of faulty formation of cere- 
brospinal fluid is suggested in this group 

i The majority of patients showing a 
delated absorption have presented the 
characteristic findings of little or no gas in 
the subarachnoid spaces or an asymmetry 
of the subarachnoid filling fins condition 
has been obsened in cases of brain tumor 
and in extensive supracortical arachnoidal 
adhesions of infectious or traumatic origin 
Dilatations of the ventricles and basal cis- 
terns occurred in the majority of cases of 
the latter type An interpretation of the 
findings in these cases, as w r ell as in others, 
is presented 

4 The use of this procedure is of distinct 
diagnostic value in corroborating and clari- 
fying the usual static interpretation of en- 
cephalograms 

I wish to acknowledge the helpful advice 
and assistance in the preparation of this 
paper of Howard C Naff ziger, M D , Pro- 


fessor of Surgery , Roberts Stone, M D , 
Associate Professor of Roentgenology, 
Charles Capp, hi D , Assistant Professor 
of Roentgenology, 0 W Jones, Jr ,MD, 
Associate Professor of Surgery 
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brospinal fluid to suggest a memngo-en- 
cephalitis 

Anatomical variations or possibly de- 
flecting (not obstructive) adhesions about 
the base would seem to be a more likely 
explanation in the four cases of asymmetri- 
cal filling of the subarachnoid spaces 

The value of this functional check on the 
usual x-ray interpretation is thus of service 
not only in corroborating the diagnosis of 
cortical pathology, presumably of post- 
traumatic or memngo-encephahtic origin, 
but also in differentiating from this group 
certain other cases which would have been 
so classified by the usual methods 

Brain Tumor Patients with Delayed Ab- 
sorption — Of 26 patients suspected of brain 
tumor (see Table I), in whom the cerebro- 
spinal fluid pressure was sufficiently low to 
permit the use of encephalography, the di- 
agnosis of brain tumor was made in 16 
cases, either by the encephalograms or by 
pathological examination, while the pos- 
sibility of tumor was ruled out by the en- 
cephalographic findings in mne of the re- 
maining ten patients Ten of those diag- 
nosed as having brain tumors showed abnor- 
mally slow rates of absorption of ethylene, 


and the other six were estimated to have 
normal rates of absorption The pertinent 
data on these 16 cases of tumor are presented 
in Table V-A Although such an analy- 
sis of these cases does not permit clear-cut 
explanation of a delayed rate of absorption 
in ten of the patients, as opposed to a nor- 
mal rate m the other six in whom the diag- 
nosis of tumor was made, the patients with 
delayed absorption had, for the most part 
less gas in the subarachnoid spaces, and in 
this respect tended to simulate the usual 
appearance of a ventriculogram (Fig 4) 

Also worthy of note in this connection is 
the fact that dilated ventricles occurred 
much more frequently in the group show- 
ing a delayed absorption rate In fact, in 
the group showing a normal rate of absorp- 
tion ventricular dilatation was found in one 
instance only, and the diagnosis in this case 
was that of an intraventricular tumor 
(Table V-B) 

That these differences are significant is 
suggested by the findings in the patient 
M R In the initial encephalogram the 
right ventricle appeared a trifle larger 
than the left, which seemed shghtly com- 
pressed and distorted There was a ques- 


TABLE v-B -—tumor suspect patients with estimated normal rate of absorption 


G m 

50 

r 

Rt parietal 

memngeoma 
(verified) 

400 

no 

N or m a 1 
R < L 

Slight 
asym- 
metry 
R< L 

Normal 

Tumor 

Normal 

J L 

2G 

F 

Intraven 
tncular tu 
nior 

030 

130 

Rt dilated, 
Lt normal 

Slight 
asym- 
metry 
R< L 

Normal 

Tumor 

Normal 

R S 

43 

M 

Rt temporo- 
parietal 
tumor 

1 

135 

Normal 
R < L 

Slight 
asym- 
metry 
R< L 

Dilated 

Tumor 

Normal 

C D 

40 

M 

Rt fronto pa 
netat astro 
cyloma(veri 
fied) 

500 

100 

Normal 

i 

: 

Slight 
asym- 
metry 
R < L 

Normal 

Normal j 

Normal 

■ 

48 

M 

Adenocar- 
cinoma of 
choroid plex 
us (verified) 

050 

100 

Normal 
R < L 

i 

Rt atrophy 
frontal, 

Lt normal 

Normal 

Tumor 

' 

Normal 


27 

l 

Cramophar- 

yngcoma 




Normal J 

Dilated 

Tumor 

Normal 


* Initial csr pressure taken in sitting position and under anesthesia (Avcrtin) 
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tricles and subarachnoid spaces should be 
carefully re-examined for possible abnor- 
mality 

CONCLUSIONS 

1 The rate of disappearance of ethyl- 
ene gas following its encephalograpluc in- 
jection may be estimated by means of fol- 
low-up roentgenograms, and, in properly 
selected cases, may be correlated with the 
presence or absence of pathological proc- 
esses involving the supracortical subarach- 
noid spaces and the mechanism concerned 
with the formation and absorption of cere- 
brospinal fluid 

2 In a few instances a delayed rate of 
absorption occurred in the presence of 
normal or dilated subarachnoid spaces 
The possibility of faulty formation of cere- 
brospinal fluid is suggested in this group 

3 The majority of patients showing a 
delayed absorption have presented the 
characteristic findings of httle or no gas in 
the subarachnoid spaces or an asymmetry 
of the subarachnoid filling Tins condition 
has been observed in cases of brain tumor 
and in extensive supracortical arachnoidal 
adhesions of infectious or traumatic origin 
Dilatations of the ventricles and basal cis- 
terns occurred in the majority of cases of 
the latter type An interpretation of the 
findings in these cases, as well as in others, 
is presented 

4 The use of this procedure is of distinct 
diagnostic value in corroborating and clari- 
fying the usual static interpretation of en- 
cephalograms 

I wish to acknowledge the helpful advice 
and assistance in the preparation of this 
paper of Howard C NafFziger, M D , Pro- 


fessor of Surgery, Robert S Stone, M D , 
Associate Professor of Roentgenology, 
Charles Capp, M D , Assistant Professor 
of Roentgenology, 0 W Jones, Jr , M D , 
Associate Professor of Surgery 
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the duration and seventy of the acute 
process Provided the residual absorptive 
mechanism was still adequate for the ab- 
sorption of all cerebrospinal fluid formed, 
the cerebrospinal fluid pressure would be 
normal Such an explanation would seem 
most likely in the patients without tumor, 
who showed dilated ventncles and basal 
cisterns 

Previous studies on the rate of absorp- 
tion of cerebrospinal fluid have utilized the 
method of determination of urinary excre- 
tion of agents following their injection into 
the ventncular or subarachnoid spaces 
Thus Dandy (3) used the dye phenolsul- 
phonephthalein, and Foerster (5) used 
sodium iodide Other workers, using the 
same methods or modifications of them, 
have reported rather striking delays in the 
appearance of the dye or iodide m the urine 
and prolonged duration of excretion in such 
conditions as schizoid stages, especially of 
the catatonic type (6), (15), cerebral syphi- 
lis (6, 12, 15) postencephalitic disorders, 
(9), and other orgamc diseases of the cen- 
tral nervous system (10), especially those 
involving the memnges In individual 
cases, however, the tests have proved of 
little value The obvious defect in these 
procedures has been that set amounts of 
the dye or iodide have been injected in all 
cases regardless of the volume of cerebro- 
spinal fluid with which the dye or iodide 
was being diluted As pomted out above 
(see under Interpretation 2), estimation of 
the rates of absorption cannot be made m 
individual cases without such knowledge 
The follow-up observations on the rate of 
disappearance of ethylene, on the other 
hand, have the advantage that the sizes of 
the ventncles and subarachnoid spaces are 
shown by the encephalograms and the 
volume of the exchange of gas and fluid is 
determmed at the time of injection The 
estimation of the rate of absorption, be- 
cause it is performed m conjunction with 
encephalography, is provided with the data 
which are essential for proper interpreta- 
tion in the individual case 

As has already been brought out, delay 
m the absorption of ethylene following en- 


cephalography does not necessarily indi- 
cate a delayed absorption of cerebrospinal 
fluid Such a delay m the absorption of 
gas, however, does indicate either an ab- 
normally slow formation of cerebrospinal 
fluid or a limi ted margin of safety in the ab- 
sorptive mechanism In the latter in- 
stance, when the process is progressive, the 
delayed absorption of gas foreshadows the 
changes to come when the margin of safety 
is overstepped, namely a delayed absorp- 
tion of cerebrospinal fluid, an increased 
cerebrospinal fluid pressure, and hydro- 
cephalus The dyes and iodides, in that 
they are given m the form of solutions, 
would presumably correspond more closely 
with the cerebrospinal fluid m their absorp- 
tive characteristics In early cases, m 
which obstruction was only partial, a delay 
m absorption, as occurs with the gas, could 
not be expected with such solutions, since 
actually absorption is occurring within 
normal limits The absorption of gas, 
thus, serves as a dehcate and early diag- 
nostic test and, in this respect again, has a 
distinct advantage over the dye and iodide 
solutions 

In the interpretation of this procedure it 
must be remembered that it is an estimate, 
with rather wide variables involved, and, 
like all laboratory tests, is completely de- 
pendent for what accuracy it may possess 
upon the carefulness of its execution As a 
single test, which ordinarily cannot be re- 
peated on the same patient, it must be in- 
terpreted with caution, keeping in mind 
the condition of the patient at the time and 
the pitfalls of comparing one case "with an- 
other Consequently, it is not a test which 
will give indisputable evidence by itself 
With proper caution in interpretation, 
however, it can be of great value, as has 
been pomted out, in corroborating, and 
giving additional information to, the en- 
cephalographic diagnosis In the presence 
of suggestive findings, such as rather large 
ventncles and small cortical subarachnoid 
spaces, it may be advantageously corre- 
lated with the clinical findings to establish 
the diagnosis In the presence of an ap- 
parent delayed rate of absorption, the ven- 



33 $ 


, R \DIOLOGY 


practice Hicbc legal specifications, al- This Journal also publishes the papers pre- 
thougli thtj differ considerably in each sented at the annual meeting of the 
State, ha\e been important in forcing American Radium Society, organized in 
medical schools throughout the country 191b This Society has 135 active mem- 
to meet the aeceptcd standards of cduca- hers, most of whom are, also, Fellows of 
tion (2) the American Medical Association 

In the past, medical education has con- The Radiological Society of North 
corned itself almost exclusively with the America was organized m 1920 Its official 
training of physicians and contributions organ is Radiology The active member- 
of diseoe erics regarding health and disease ship list of this Society numbers 1,237, 
file* rapid growth in knowledge and the wnth most of the members also Fellows of 
changes in social organization have greatly the American Medical Association One 
complicated the original problems of medi- meeting is held yearly 
cal sen lee (2) With the furtherproduction The American College of Radiology 
and perfection of various medical instru- was organized in 1923 It is concerned 
incuts and the advance of the physical largely with medical education and econom- 
sciences has come the development of ics, 200 members are listed in itsdirectory 
specialism m medicine In order to pro- In 1924, the American Medical As- 
tect the public, the Council on Medical sociation established a Section on Radi- 
Education and Hospitals, of the American ology This Section holds its meeting at 
Medical Association, soon recognized that the time of the annual session of the 
the resulting growth of specialism would Association Its members participate m 
have to be established upon a broad foun- the scientific exhibit, as well as m the other 
dation of general medical training (3) In activities and deliberations of organized 

1933, therefore, the House of Delegates medicine 

authorized the Council to approve such In addition to these major radiologic 
special boards as should meet the specifi- societies, there are 36 local radiologic 
cations formulated by the Council Work- societies distributed in 29 of the States, 
mg on this basis, the Council, in 1933- with six Sections on Radiology as com- 

1934, organized an “Advisory Board for ponent parts of different State medical 

Medical Specialties,” for the certification societies Each one of these orgatuza- 
of medical specialists in the United States tions is assisting m an admirable way to 
and Canada In a comparatively short elevate the standard of radiology The 
time, twelve certifying boards were created, members are pledged to the study of 
and they have exerted a tremendous in- radiology as it pertains to medicine, to 
fluence in nnproving both general and provide for meetings, and to disseminate 
special medical education information through published articles 


II INFLUENCE OF RADIOLOGIC SOCIETIES 
UPON MEDICAL EDUCATION 

The American Roentgen Ray Society 
held its first meeting m New York, Decem- 
ber 13 and 14, 1900 Since that tune, 
the organization has grown, both in wis- 
dom and numbers, until at the presen 
time, it has 432 active members, most of 
whom are Fellows of the American Medi- 
cal Association The Society has 
meeting annually and maintains the 
“American Journal of Roentgenology and 
Therapy” as its official organ 


m INFLUENCE OF THE AMERICAN MEDICAL 

ASSOCIATION UPON RADIOLOGY THROUGH 
ITS COUNCIL ON MEDICAL EDUCATION AND 
HOSPITALS 

Early in 1920, the specialty of radiology 
was invaded by lay practitioners and other 
unqualified individuals who set up “x- 
ray laboratories” to compete with the 
qualified radiologists In order to over- 
come this and other evils, the American 
Medical Association was asked to provide 
for supervision and certification m the 
field of radiology The House of Dele- 



THE SITUATION OF RADIOLOGY IN MEDICAL EDUCATION IN THE 
UNITED STATES AND CANADA 1 

By EUGENE P PENDERGRASS, M D , Philadelphia 

From the Hospital of the University of Pennsylvania 


PgsECENT medical literature frequently 
W refers to the “advances of the last 
“ ^ twenty-five or fifty years ’’ Such 
periods of time cannot properly be apphed 
to the progress of radiology Its advance- 
ment must of necessity be measured by 
some shorter standard In this country 
radiology is scarcely forty years old Yet, 
m that brief period, our specialty has 
made stupendous strides Skinner (1) aptly 
states that “no other field of hu m a n re- 
search has enjoyed such immediate and 
universal participation, such profound 
adaptability to problems of human disease, 
such extensive availability to the world’s 
population, and such splendid benefit to 
unconquered fields of diagnosis and therapy 
as roentgen diagnosis and radiation ther- 
apy ” 

Although medicine, generally, has been 
passing through a very difficult period, 
a period in which economic problems and 
the socialization of medicine have been 
uppermost in the minds of those controlling 
the destiny of organized medicine, radi- 
ology has continued to advance In like 
manner, during this same time, the scope 
of medical education has expanded con- 
siderably Hospitals have improved their 
physical eqmpment, a closer relationship 
has sprung up between hospitals and medi- 
cal schools, and an increasing number of 
institutions, by fulfilling the “Principles of 
Graduate Medical Schools,” have earned 
the right to give graduate medical in- 
struction It seems advisable, therefore, 
that an organization such as the Inter- 
national Congress of Radiology should 
set aside a certain time for the considera- 
tion of the tremendous problem of educa- 
tion in radiology For concomitant with 

1 Presented at the Tifth International Congress of 
Hadiologj in Chicago Sept 13-17 1037 


the development of this specialty, the use 
of radiologic methods m medical education 
has been swift 

With these thoughts in mind, our Presi- 
dent has asked me to prepare for you a 
statement concerning the present status 
of radiology in medical education m the 
United States It is our hope that the 
consideration of some of the facts con- 
nected with this problem will assist in the 
further development of an even closer 
relationship between radiology and the 
other branches of medicine and surgery, 
particularly in reference to the newer 
conceptions and methods of medical educa- 
tion In order to discuss this subject in as 
systematic and comprehensive a manner as 
possible, we should like to review some of 
the influencing factors that have placed 
radiology m its present position in medical 
education and then take up the details 
of its instruction m undergraduate, gradu- 
ate, and even more advanced courses 

I INFLUENCE OF THE AMERICAN MEDICAL 
ASSOCIATION UPON MEDICAL EDUCATION 
IN GFNERAL 

Medical education m the United States 
is regulated by rules and specifications of 
the American Medical Association, the 
Association of American Medical Colleges, 
and the various State requirements for 
licensure to practise (2) In 1900, statistics 
on the medical school situation were 
pubhshed by the American Medical As- 
sociation, and in 1904, the Council on 
Medical Education was created Since 
that time, the Council, through its annual 
conferences inspections, and classification 
of medical schools, has formulated educa- 
tional requirements which have promptly 
been embodied by the various States m 
their legal requirements for licensure to 
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ready access to radiologic equipment and States or Canada, recognized by the 
service When a full time or part time Council on Medical Education and Hos- 
physician-roentgenologist cannot be cm- pitals of the American Medical Associa 
ployed, the services of such a consultant tion 

should be secured Radiologic mterpre- “2 Completion of an internship of 
tations must be made only by a compe- not less than one (1) year in a hospital 
tent roentgenologist A description of the approved by the same Council 
roentgenologic examinations should be "Special Training- (to be effective 
placed m the patient’s chart The physi- after Jan 1, 193S) —1 A period of 
cian-roentgenologist preferably should be study after the internship of not less than 
one listed by the Council on Medical three (3) years m an institution or radio- 
Education and Hospitals of the American logical department recognized by the Coun- 
Medical Association ’ cil and the Board as competent to provide 

“The foregomg requirements arc sub- satisfactory training m the field of radi- 
stantially in harmony with each other and ology 

consistent with the requirements of or- 2 “This period of special preparation 
gamzed radiology In the interests of shall include 

uniformity and terminology, some changes " ‘(a) Intensive graduate training in 
are indicated, and such changes probably pathologic anatomy, radiophysics, and 
w ill be made soon 1 here is no doubt that radiobiology 

the Council will advance its requirements “ ‘(6) An active experience of not less 
for radiologic service in hospitals as than twenty-four (24) months in a radio- 
rapidly as demanded by the interests of logical department recognized by the Board 
the public and consistent with the powers and Council as capable of providing satis 
and limitations under which the Council factory training 

works" (4) “ ‘(c) Examination m the basic sciences 

of radiology, as well as in the clinical as- 


V AMERICAN BOARD OF RADIOLOGY 


111 1933, the American Board of Radi- 
ology was organized “On December 9, 
1935, the Council on Medical Education 
and Hospitals officially extended its rec- 
ognition to this Board under the authority 
granted to the Councd by the House of 
Delegates, henceforth, the list of chplo- 
mates of the American Board of Radi- 


ology will take the place of the Council’s 
list of radiologists’’ (4) This recognition 
has been a most important one for radiol- 
ogy and has exerted a profound influence 
upon radiologic standards and education 
The Board of Radiology consists of 
fifteen radiologists selected from each of 
the radiologic societies These men, with 
the Advisory Committee of the Council on 
Medical Education and Hospitals, have 
developed the following qualifications per- 
taining to education and special training 
“ Professional Education— l „ ““*7 
tion from a medical school of the United 


pects thereof ' 

“3 An additional period of not less 
than two (2) years of study and/or prac- 
tice ” 

Since the organization of the Board of 
Radiology, S49 radiologists have been ex- 
amined and certified The members of 
this Board have given untiringly of then 
time and thought to the many problems 
that have confronted them American 
radiology owes much to these men and 
their ceaseless efforts in its behalf 

VI THE PROGRAM OF THE AMERICAN 
COLLEGE OF RADIOLOGY IN THE FIELD OF 
EDUCATION 

The fundamental objective of the 
American College of Radiology is the ad- 
vancement of the science and practice of 
radiology to the highest possible plane 
Probably the most important element m 

3 In the case of an applicant whose training has been 
received outside the United States and Canada the 
credentials must be satisfactory to the Advisor} Board 
for Medical Specialties (5) 



PENDERGRASS RADIOLOGY IN MEDICAL EDUCATION IN U S AND CANADA 339 


gates granted this assistance to radiology 
and assigned the task to the Council on 
Medical Education and Hospitals The 
Council turned for help to the leading 
radiologists of the existing radiological 
societies These radiologists formed an 
Advisory Committee and worked with the 
Council in setting down “Essentials for 
Admission to the List of Physicians 
Specializing in Radiology ” “This com- 
mittee was retamed by the Council as a 
permanent one, and branch committees in 
every State were selected to pass upon the 
qualifications of those who apphed for 
certification The object was to provide 
the medical profession, hospitals, and the 
pubhc with a list of men from which to 
make selection whenever the services of a 
radiologist were needed” (4) The regular, 
annual publication of this hst smce 1931 
has proved itself a powerful educational 
force and a definite aid to radiology 

IV REQUIREMENTS OF THE COUNCIL ON 
MEDICAL EDUCATION CONCERNING RADI- 
OLOGIC SERVICES IN HOSPITALS 

“In the approval of hospitals for in- 
ternships and residencies, and in survey- 
ing all hospitals for registration, the 
requirements for radiologic services are 
definitely outlmed The earhest official 
set of hospital requirements by the Coun- 
cil on Medical Education and Hospitals 
was its ‘Essentials m a Hospital Approved 
for Training Interns,' first issued in 1914 
It has ever smce that time been circulated 
among hospitals and has been used as a 
basis of approving them The early issues 
of the ‘Essentials’ stated that the hospital 
should have ‘A roentgen-ray department 
in charge of an expert roentgenologist, 
and eqmpped to do roentgenographic fluo- 
roscopic, and therapeutic work ’ 

“By 1925, this requirement was ex- 
panded to read as follows 

“ ‘The roentgen-ray department shall 
be m charge of a roentgenologist whose 
attainments are at least equal to those of 
other staff members and who shall super- 
vise and instruct interns m all essential 
phases of roentgenology The depart- 


ment must be equipped to do roentgeno- 
graphic, fluoroscopic, and therapeutic 
work The intern should receive instruc- 
tion both m regard to the technic and 
dangers of roentgen-ray application and 
also in plate-reachng, and m the therapeutic 
uses of the roentgen-ray ’ 

“This requirement has been admin- 
istered as rigidly as feasible in all of the 
Council’s inspections, correspondence, and 
dealings with those hospitals The object 
was not to make the intern an expert in 
radiology, but to teach him how to make 
use of it in his subsequent practice of 
medicine In recent years the require- 
ment reads as follows 

“ ‘This department must be eqmpped for 
at least roentgenographic and roentgeno- 
scopic procedures and must be directed by 
a physician-roentgenologist who is prop- 
erly qualified for the work which the de- 
partment purports to do Records of the 
work earned out must be on file in the 
department, and copies should be filed 
with the cluneal charts ’ 

“With the establishment of ‘Essentials 
m a Hospital Approved for Residencies 
m Specialties,’ the Council has adopted 
the following requirements 

“ ‘The roentgen-ray laboratory shall be 
under the direction of a qualified roent- 
genologist, proficient in the mechanical and 
interpretative functions of his specialty 
He must likewise co-operate in all matters 
pertaining to the residencies which fall 
within the purview of his department 
The department should contain roent- 
genologic, roentgenoscopic and, where re- 
quired, therapeutic equipment 

“ ‘Residents m roentgenology or radi 
ology should serve under a specialist who 
is eligible for inclusion m the hst of quali- 
fied roentgenologists as prepared by the 
Council The laboratory should contain 
complete diagnostic and therapeutic equip- 
ment ’ 

“The ‘Essentials of a Registered Hos- 
pital,’ established by the Council in 192S, 
say regarding the radiologic equipment and 
service m all registered hospitals 
“ ‘The hospital should provide or ha\e 
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DISTRICT OF COLUMBIA 

Georgetown University School of Medicine Washington, 
D C In first jear, tuo hour* per week, Anatomy 
as shown bj x raj , in second jear, one hour per 
week. Physiological Processes as shown by x ra> , m 
third year, two hours per week during one half year, 
10 hours each section X ray Pathology , m fourth 
year, 1 ~> hours Radiology Radiology is rated on a 
par with Medicine and Surgery as a separate depart 
ment of which I O Coe M D Professor of Radiol 
ogy, is head of Department 


George Washington University School of Medicine, 
11 ashington, D C In third year. Radiology is an 
elective course one hour per week for lh weeks 
(Radiology and Radiotherapy) It is rated on a par 
with other specialties, included in Department of 
Medicine, under W \ Bloedorn, M D , Professor of 
Medicine 


University of Chicago, Rush Medical College Chicago 
In third y car 33 hours in Surgery (and another course 
of 24 hours), and 20 hours in Pediatrics, in fourth 
year, two courses of 24 hours each w Surgery and 6 
hours in Pediatrics Radiology is included in the 
Department of Surgery V C David, M D , Chair 
man. Department of Surgery, T H. Squire, MD, 
Assistant Clinical Professor of Surgery (Radiology), 
are in charge 


University of Chicago, The School of Medicine of the 
Division of the Biological Sciences, Chicago In third 
year, one and one half hours per week for one year 
(Roentgenology) seminar plus ward rounds and i ray 
viewing room, in fourth year 22 hours in Aut umn 
quarter (Roentgenology), lectures plus continuation 
of third year work Radiology is on a par with 
Medicine and Surgery, technically in the Division of 
Medicine but practically separate. Paul C Hodges 
M D , Professor of Roentgenology, is m charge. 


Howard University College of Medicine, II ashington 
D C In third year, 22 hours instruction in Roent- 
genology In Department of Surgery, under an 
instructor in roentgenology 

GEORGIA 

University of Georgia School of Medicine, Augusta In 
fourth year 00 hours instruction in Radiology (See 
Dullctin, p 53 ) On a par with the other specialties 
L P Holmes', M D , Professor of Clinical Roent- 
genology, G T Bernard, M D Professor of Clinical 
Surgery and Dermatology (Radium Therapy), are in 
charge of Department 


University of Illinois College of Medicine, Chicago In 
hrst year, approximately 10 hours as part of Anatomy, 
in second year, approximately four hours as part of 
Physiology, in third year, no tune allotted but in 
near future will be incorporated with Pathology, in 
fourth year, 32 hours didactic work, with slide 
demonstrations (10 hours), each semester An 
optional course is offered in film interpretation (13 
hours), dispensary practice, with technic, diagnosis, 
and therapy Radiology is on a par with the other 
specialties Separate department, of which Adolph 
Hartung M D , Professor of Roentgenology, is head. 

INDIANA 


ILLINOIS 

Loyola University School of Medicine, Chicago In 
first year, anatomical demonstrations by x ray, in 
second year, 12 hours, not including special demon- 
strations of x rays in Physiology in third year, 3G 
hours of lectures and lantern demonstrations and 
from 12 to 24 hours in small sections at various 
hospitals, in fourth year, from 4 to 12 hours to each 
section at various hospitals in correlation with Cluneal 
Surgery, Diagnosis, and Out-patient Department 
Radiology is on a par with the other specialties 
Benjamin H Orndoff, M D , Professor of Radiology 
is in charge of Department 


Northwestern University Medical School, Chicago In 
first year, from 40 to 44 hours (two hours per week for 
two quarters), Radiological Anatomy , in second year 
no set hours, but requested in Physiology and Pa- 
thology, m third year, 33 hours (one hour per week for 
three quarters), textbook, Radiological Didactics, in 
fourth year, 36 hours approximately, dispensary 
study of Radiology (See Bulletin pp - M 
Radiology is on a par with the other spcaalti^, a 

division of Department of Surgery Division 

M D , Professor of Radiology, is m charge 


Indiana University School of Medicine, Bloomington 
and Indianapolis In first year normal radiographs 
of bony parts are shown m Osteology and Anatomy • 
in third year, cluneal and dispensary work, clinical 
conferences, in fourth year, roentgen diagnosis and 
radiotherapy Radiology is included in Division of 
Medicine. R. C Beeler, M D , Professor of Radiol- 
ogy is in charge of Division 

IOWA 

Stale University of Iowa College of Medicine, Iowa City 
In first year, stock films are used in Anatomy to 
demonstrate bone relations, in second year, one 
demonstration of normal flow of barium through the 
gastrointestinal tract, m third year, 33 hours, two 
semesters, roentgen interpretation, lectures, and 
slides, in fourth year, 16 hours m second semester 
(as elective) Roentgen Interpretation, also six lec- 
tures on therapy (See Bulletin, pp 305, 306 ) 
Radiology is in the Division of Medicine probably 
clasesd as one of the specialties H D Kerr M D , 
Professor of Radiology is in charge of Department 

KANSAS 

University of Kansas School of Medicine Lawrence, 
Kans , and Kansas City Kans In third year 18 
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gates granted this assistance to radiology 
and assigned the task to the Council on 
Medical Education and Hospitals The 
Council turned for help to the leading 
radiologists of the existing radiological 
societies These radiologists formed an 
Advisory Committee and worked with the 
Council in setting down “Essentials for 
Admission to the List of Physicians 
Specializing in Radiology ” “This com- 
mittee was retained by the Council as a 
permanent one, and branch committees m 
every State were selected to pass upon the 
qualifications of those who apphed for 
certification The object was to provide 
the medical profession, hospitals, and the 
public with a list of men from which to 
make selection whenever the services of a 
radiologist were needed” (4) The regular, 
annual publication of this list smce 1931 
has proved itself a powerful educational 
force and a definite aid to radiology 

rv REQUIREMENTS OF THE COUNCIL ON 
MEDICAL EDUCATION CONCERNING RADI- 
OLOGIC SERVICES IN HOSPITALS 

“In the approval of hospitals for in- 
ternships and residencies, and in survey- 
ing all hospitals for registration, the 
requirements for radiologic services are 
definitely outlined The earliest official 
set of hospital requirements by the Coun- 
cil on Medical Education and Hospitals 
was its ‘Essentials in a Hospital Approved 
for Traimng Interns,’ first issued in 1914 
It has ever smce that time been circulated 
among hospitals and has been used as a 
basis of approving them The early issues 
of the ‘Essentials’ stated that the hospital 
should have ‘A roentgen-ray department 
in charge of an expert roentgenologist, 
and equipped to do roentgenographic fluo- 
roscopic, and therapeutic work ’ 

“By 1925, this requirement was ex- 
panded to read as follows 

“ ‘The roentgen-ray department shall 
be in charge of a roentgenologist whose 
attainments are at least equal to those of 
other staff members and who shall super- 
vise and instruct interns m all essential 
phases of roentgenology The depart- 


ment must be equipped to do roentgeno- 
graphic, fluoroscopic, and therapeutic 
work The intern should receive instruc- 
tion both m regard to the technic and 
dangers of roentgen-ray apphcation and 
also m plate-reading, and in the therapeutic 
uses of the roentgen-ray ’ 

“This requirement has been admin- 
istered as rigidly as feasible in. all of the 
Council’s inspections, correspondence, and 
dealings with those hospitals The object 
was not to make the intern an expert m 
radiology, but to teach him how to make 
use of it in his subsequent practice of 
medicine In recent years the require- 
ment reads as follows 

“ ‘This department must be equipped for 
at least roentgenographic and roentgeno- 
scopic procedures and must be directed by 
a physician-roentgenologist who is prop- 
erly qualified for the work which the de- 
partment purports to do Records of the 
work carried out must be on file m the 
department, and copies should be filed 
with the clinical charts ’ 

“With the establishment of ‘Essentials 
in a Hospital Approved for Residencies 
in Specialties,’ the Councd has adopted 
the following requirements 

“ ‘The roentgen-ray laboratory shall be 
under the direction of a qualified roent- 
genologist, proficient in the mechanical and 
interpretative functions of his specialty 
He must likewise co-operate in all matters 
pertaining to the residencies which fall 
within the purview of his department 
The department should contain roent- 
genologic, roentgenoscopic and, where re- 
quired, therapeutic equipment 

“ ‘Residents in roentgenology or radi 
ology should serve under a specialist who 
is eligible for inclusion in the list of quali- 
fied roentgenologists as prepared by the 
Council The laboratory should contain 
complete diagnostic and therapeutic equip- 
ment ’ 

“The ‘Essentials of a Registered Hos- 
pital, established by the Council in 1928 
say regarding the radiologic equipment and 
service in all registered hospitals 

The hospital should provide or have 
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m separate iUiuiiim.ni Leo G Killer M D , Pro 
lessor of Raihologj, is hud 

MISSOURI 

S( Louis [/untruly Medical School, Si Louts, Mo 
In first jear, lluoroscopie demonstrations to classes in 
\natom>, m se-e-onil jur, demonstrations in asso 
nation with lectures on Physiologj, in third year 
12 didactic lectures and demonstrations of one and 
one half hours each, in fourth year, individual sec 
tiouson Cluneal Roentgenology, one hour lecture and 
demonstration each neck throughout school year 
Radiology is rated on a par with the other medical 
specialties, m separate department I R Sante 
M D Professor of Radiology, is head 


junction with medical and surgical dimes and m 
Physical Diagnosis Radiology is on a par with 
other specialties, included m Department of Sur 
gcry W P Howard, M D , Clinical Professor of 
Roentgenology, is in charge 


Long Island College oj Medicine, Brooklyn In first 
year, 10 hours with Anatomy, in second year, four 
hours with Physiology, in third year, no specific 
hours, in conjunction with Medicine, Surgery, and 
Pediatrics, in fourth year, 00 hours Radiology is 
rated on a par with other specialties, induded in 
Department of Medicine, under the professor of 
Clinical Radiology 


Washington Lunerstly School of Medicine, Si Louts 
Mo In fourth year, four hour, per week for tn 
semester Radiology (elective) Radiology is rated 
on a par with other specialties, in separate depart 
ment bherwood Moore, M D , Professor of Ra 
dioiogy, is head 


Cornell University Medical College, Ilhaca and New 
York City In third year, eight hours Radiology, 
in fourt h y ear, free time may be spent on the subject 
Radiology is not rated with the other specialties, 
separate department H M Imboden, M D , Pro- 
fessor of Clinical Radtotogy, is head 


NKURASKA 

Creighton University School oj Medicine, Omaha, 
Nebraska In first year, 10 hours Anatomy and 
Physiology, in second year, II hours lectures 
demonstrations and conferences X ray Fundamen 
tals, in third year, 22 hours lectures, demonstrations, 
and conferences, one hour per week for year (Uispcn 
sary, in sections) Principles and Practice of Radiation 
and Physical Therapy, one hour per week to sections 
for one year (11 hours to each section), practice work 
in the hospital and dispensary. Radiological Methods 
of Examination Radiology is rated on a par with 
other specialties, induded in Department of Surgery 
j p Kelly, M D , Professor of Radiology and Physio- 
therapy, is m charge 


Unuersity of Nebraska College of Medicine, Omaha 
In second year, 16 lectures (one half hour credit) 
Principles of Radiology, in third year four ward 
rounds therapy section, 10 conferences (one half how- 
credit) Clinical Radiology, in fowth year, occasional 
(elective) instruction, eight lectures and demonstra- 
tions (one hour credit) Roentgen Technic Radiol- 
ogy is rated on a par with other specialties, separate 
department H B Hunt, M D , Associate Professor 
of Radiology (to be Professor next year), is in charge 


HEW HAMPSHIRE 

Dartmouth Medical School Hanover In first year 

Radiology is used in teaching Anatomy and Physiol 
ogy in second year, m teaching Diagnosis and 
Surgery Radiology exists as a docentslup L X. 
Sycamore, MD, Docent in Roentgenology is in 

charge 


TiZ^ 


Columbia University College of Ph\sictans and Sur 
geons, New York City In first year, films being 
assembled to teach Anatomy, in third year, 25 hours 
lor demonstrations of malformations in informal 
section m X ray Department, in fourth year, 16 
hours to groups of 12, two lectures on Radiotherapy, 
film reading (See Bulletin, p 61) Radiology is 
rated on par with other specialties, separate depart 
mult Ross Golden, M D , Professor of Radiology, 
is head 


New York Medical College and Flower Hospital New 
York City In first > ear, 12 hours in conjunction with 
Anatomy, Roentgenology, normal bone and viscera 
demonstrations, in second year, 12 hours Roentgen 
ology, demonstrations of pathologic conditions, in 
third year, 12 hours X ray and Radium Therapy, 
in fowth year, 12 hours to each student (instruction 
given in sections), clinical demonstrations of radio- 
logic conditions Radiology is rated equal with other 
specialties separate department J Campbell 
Howard M D Professor of Radiology, is head 


New York Unuersity College of Medicine, New York 
City In first year, 10 hours lectures, 10 hours sec- 
tion work per student in X ray Anatomy, in second 
year, three hows lectwes, three hours section work 
per student m X-ray Physiology, 10 hours lectwes on 
Pathologic Basis of X ray Diagnoses, two elective 
courses (one month 20 lessons) m Normal Anatomy 
Variations and Congenital Malformations, Physics of 
Radiology, in third year, 16 hours practical demon- 
strations to each student of X ray Diagnosis, five 
hows lectures on Radiation Therapy, in fourth year, 
two elective courses (six hours per week for fow 
weeks) in General X ray Diagnosis, an elective course 
on Gastro-mtestinal Tract an elective course on 
Bones and an elective eowse on Thorax Radiology 
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such a program is education The Col- 
lege has, therefore, appointed a Commis- 
sion on Education, whose function is to 
prepare and present for consideration sug- 
gestions relating to medical education 
These presentations are made at the regu- 
lar annual meeting of the College, which is 
held m Chicago in February Prepared 
manuscripts have been given by leaders in 
medical education at several such meetings 

Under the auspices of the College, an 
Annual Conference of Teachers m Clinical 
Radiology was orgamzed at Kansas City, 
Missouri, May 14, 1936 It is hoped that 
this yearly conference will stimulate a more 
active interchange of ideas and lead to the 
improvement of teaching m radiology in 
medical schools 

vn RADIOLOGY IN UNDERGRADUATE MEDI- 
CAL EDUCATION 

In an effort to obtain concrete data on 
this subject, questionnaires, requesting 
certain information, were mailed to every 
Class A medical institution in the United 
States and Canada The following tabu- 
lation gives in detail the data collected 
The schools that did not return them ques- 
tionnaires had to be omitted 

Statistics as Regards Radiology in Recognized 
Medical Schools in the United States and Canada 


ences and discussions with Surgery, study of x-rays 
of own medical patients, m fourth year, two hours 
per week for ten and two-thirds weeks during General 
Surgery assignment, also x ray study of own patients 
Radiology is rated on a par with specialties, a sub- 
department of Surgery Howard E Ruggles, M D , 
Cluneal Professor of Roentgenology is head of Sub- 
department 


University of Southern California School of Medicine, 
Los Angeles In first year, six hours demonstration 
of x-ray films in connection with Anatomy, m second 
year, 12 hours fluoroscopic examination of gastro- 
intestinal tract in Physiology and of chest m Physical 
Diagnosis, study of films with patients in groups of 24, 
in third year, from 43 to 50 lectures, demonstrations, 
and conferences, in fourth year, no formal course 
other than viewing films of out-patient department 
(12 hours) Radiology serves all departments and 
can hardly be compared to other specialties It is 
included in the Department of Medicine Ray A 
Carter, M D , Associate Professor of Cluneal Medi- 
cine, is in charge 


Stanford University School of Medicine, San Francisco 
In first year, the x ray is used a little in teaching 
Anatomy and Physiology, in second year, 10 hours 
(Medicine 203), Radiology Physics of Radiation, 
in thud year, 33 hours (Medicme 213) clinical radio- 
logical conferences in fourth year, 44 hours required, 
41 hours elective (Medicme 213, Medicme 3 — Radiol- 
ogy, Medicme 4 — Fluoroscopy, Medicme 12 — Ad- 
vanced Radiology, Surgery 211 — Tumor Clime, 
Pathology 3 — Oncology) (Information derived from 
letter ) Radiology is rated on a par with the special- 
ties, mcluded m Department of Medicme. R. R. 
Newell, M D Professor of Medicme, is in charge 


ALABAMA 

University of Alabama School of Medicine, 
Tuscaloosa Two-year course only Prof J A 
Maxwell, M D , gives two sessions in second year of 
Anatomy to introduce Radiology 

arransas 

University of Arkansas School of Medicine, Little Rock 
In thud year, 11 hours of General Roentgenology, 
m fourth year 22 hours of Clinical Roentgenology 
Radiology is rated with other medical specialties 
It is mcluded in the Division of Medicme and Medical 
Specialties D A Rlunehart M D , is Professor of 
Roentgenology Barton A Rhinehart M D is 
Associate Professor 


CALIFORNIA 

University of California Medical School, Berkeley < 
San Francisco In first year, 10 lectures on ] 
diology as applied to the teaching of Anatomy 
second year oac hour per week with Pathology 
one semester or 15 hours, in thud year, eight lecte 
as part of General Surgery e.glit informal con 


COLORADO 

University of Colorado School of Medicine, Denver In 
first year films are used in teaching Gross Anatomy, 
m second year, Radiology is incidental to Medicme 
and Surgery m third year, 31 hours are devoted to 
Roentgenology, in fourth year, 31 hours (elective) 
are devoted to Roentgenology It is rated with the 
Division of Surgery, and Ernst A Schmidt, M D , 
Associate Professor of Surgery, is in charge of Ra- 
diology 

CONNECTICUT 

Yale University School of Medicine, New Haien In 
first and second years, no Radiology is taught, in 
thud year, an introductory course is required (small 
groups one-half trimester, one hour per week for 
five and one half weeks. Cluneal Medicme 110, 
Radiology), in fourth you, elective, groups limited 
to six students, two hours, three times per week, for 
five and one half weeks. Radiology 120 (See Bulle- 
tin, pp 106 and 113) Sect of Radiology, Div of 
Surgery W H Wilson, M D , Assistant Professor 
of Radiology 
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University of Pennsylvania School of Medicine, Phtla 
delpliia In first year, instruction in Radiology is 
included in Anatomy and Physiology , m second 
year, included in Pathology, in third year, 1(3 hours 
to entire class didactic elementary course in Radiol 
ogy, in fourth year, -10 hours in small groups con 
ferences, round table discussions, and ward classes 
Radiology is rated on a par with other specialties, 
separate department, of which H K Pancoast, 
M D , Professor of Radiology, and C P Puidergrass, 
M D , Professor of Radiology are heads 


II 'oman's Medical College of Pennsylvania, Phtladel 
phia In first year, 24 hours demonstrations relating 
to anatomy, in second year, su hours Roentgeno- 
logic Technic and appearances of limbs and viscera, 
in fourth year, 14 hours lectures and demonstrations 
in Roentgenology Radiology is not rated on a par 
with other specialties and fewer hours arc devoted to 
it Separate department, of winch Jacob Vastine 
M D Clinical Professor of Radiology is head 


lecture course, included in Department of Medicine. 
H S Shoulders, MD, Professor of Roentgenology 
is in charge 


Vanderbilt L niters tty School of Medicine, Nashville 
In third year, 20 hours Roentgenology, in fourth 
year, 13 hours Radiology, 90 hours Roentgen Diag 
nos is 20 hours X ray Technic (See Bulletin, p 
118) Radiology is rated on a par with Medicine 
and Surgery , separate department, of which C. C. 
McClure, M D , Associate Professor of Radiology, 
is head 

TtTCAS 

Baylor Untverstly College of Medicine, Dallas In 
fourth year, 30 hours. Diagnosis, 30 hours Tumor 
Clime, Radiology-Tumor Clinic Radiology receives 
ample recognition, included as part of Surgical 
Department but really independent J M Martin, 
M D Professor of Radiology, and C L Martin, 
M D Professor of Radiology, are co-equally in 
charge 


University of Pittsburgh School of Medicine, Pittsburgh 
In third year, eight hours Roentgenology, in fourth 
year, 31 hours Roentgenology Radiology is rated on 
a par with other specialties Separate department, 
of which G IV Grier, M D , Professor of Radiology 
is head 

SOUTH CAKOUNA 

Medical College of the Stale of South Carolina, Charles 
ton In first year, demonstrations of normal anat- 
omy in conjunction with Anatomy in second year 
demonstrations in conjunction with Pathology in 
third year, 32 lectures and demonstrations on Ra- 
diology and Electrotherapy (elective course), in 
fourth year, films, fluoroscopic examinations and 
treatment demonstrations Radiology is rated on a 
par with Dermatology, Otology, etc , sub-depart- 
ment of Medicine HiUyer RudisiU, Jr , M D 
Professor of Radiology and Electrotherapy, is in 
charge 

SOUTH DAKOTA 

University of South Dakota School of Medicine Ver- 
milion Only two-year medical course given 

TENNBSSBB 

University of Tennessee College of Medicine, Memphis 
In second year, 22 hours Roentgenology (401), w 
thud year, included w various courses, m fourth 
year, 22 to 33 hours Roentgenology (602) Radiology 
is rated on a par with other specialties, separate de- 
partment, of which W S Lawrence, M D Professor 
of Roentgenology, is head 


Meharry Medical College Nashville In Best year, 
eight hours Osteology, m fourth year, 3- hours 
didactic work and dimes m groups, two hours per 
week. Roentgenology Radiology is rated as a 


University of Texas School of Medicine, Galveston la 
first year, Radiology is employed in the stud) of 
bones, the thorax and gastro-intestuial tract m con 
junction with Anatomy, in third year, one lecture 
per week for 14 w eeks Radiology in fourth year, one 
lecture per week for 14 weeks, combined with demon 
stration. Radiology (See Bulletin pp 48, 49 ) 
Radiology is rated as a minor subject on a par with 
medical specialties Separate department of which 
J B Johnson, M D , Associate Professor of Radiol- 
ogy, is head 

UTAH 

University of Utah School of Medicine, Salt Lake City 
In second year, 12 hours X ray Anatomy Two- 
year medical course only 

YSRAIONT 

University of Vermont College of Medicine, Burlington 
In second year, six hours Roentgenology (four hours 
w Pathology on Tumor Therapy), in third year, six 
hours Roentgenology, m fourth year, 10 hours 
Roentgenology Radiology is rated among the 
minor specialties A separate department, but much 
teaching m conjunction with Departments of Medi- 
cine Surgery, and Pathology A B Soule, Jr 
M D Instructor in Roentgenology is in charge 

VIRGINIA 

University of Virginia Department of Medicine, 
Charlottesville In first year occasional lectures and 
demonstrations m Anatomy, m second year, no 
special hours but demonstrations of clinical cases in 
Physical Diagnosis in third year, demonstrations in 
connection with clinical cases in fourth year, 20 
hours didactic course. Roentgenology Radiology is 
rated essentially on a par with major departments 
Separate department, of which Vincent Archer M D , 
Professor of Roentgenology is head. 
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hours of didactic elementary roentgenology and eight 
hours of cluneal work in groups of 8, in fourth year, 
22 hours of clinical work, 22 hours (elective) clinical 
roentgenology as applied to medicine, diagnostic and 
clinical roentgenology, and the practice of roent- 
genology Radiology is on a par with the other 
specialties in the Division of Medicine G M Tice, 
M D , Assistant Professor of Radiology, is in charge 
of Department 

KENTUCKY 

University of Louisville School of Medicine, Louisville 
In first year, fluoroscopic demonstrations of chest 
and abdomen by professor of anatomy, m second 
year, fluoroscopic examinations and demonstrations 
of chest and abdomen and use of barium meal 
before small groups, m third year, 24 hours didactic 
lectures on Radiology, with lantern shdes, m fourth 
year, 18 hours radiation therapy, with applications, 
and ward rounds of cancer patients Radiology is a 
branch of the Division of Surgery D Y Keith, 
M D , Instructor m Radiology is in charge 

LOUISIANA 

Louisiana State University Medical Center, New 
Orleans In fourth year, 14 hours of instruction in 
Radiology On a par with the other specialties, m 
Division of Surgery AinMfe Granger, M D , Pro- 
fessor of Radiology, is m charge 


Tulaite University of Louisiana School of Medicine, 
New Orleans In second year, general lectures with 
Pathology and Medicine, in third year, 19 hours to a 
group which rotates in Diagnostic Roentgenology, 
in fourth year, eight hours to a group which rotates 
in Radiation Therapy Six general lectures Ra- 
diology to combined third- and fourth year classes, 
radiological conferences each morning for one hour 
to third- and fourth year classes, graduate teaching 
ui Radiology formerly given in post graduate school 
now given in undergraduate school Radiology is on 
a par with other specialties, in Department of Medi- 
cine Leon J MenviUe, M D , Professor of Ra- 
diology, is in charge 

MARYLAND 

University of Maryland School of Medicine and College 
of Physicians and Surgeons, Baltimore In fourth 
year, two hours instruction per week m Roentgen- 
ology (See Bulletin, p 49 ) Radiology is on par 
with other specialties in Sub-department of Surgery 
H J Walton, M D , Professor of Roentgenology is 
in charge 

MASSACHUSETTS 

Boston University School of Medicine, Boston In 
Grst jear, five hours of clinical correlation exercises 
in third jear 10 hours Roentgenology (elective), five 
hours clinical correlation 2S hours x ray conferences 
iu fourth j i_ar 18 hours Clinical Radiology Radiol- 
ogy is a specialty under Department of Surgery 
The assistant professor of rocntgenolog> is m charge 


Harvard University Medical School, Boston In first 
year, one hour lecture-demonstration to explain 
purpose and value, routine chest films with tuberculin 
test of first- and fourth-year students, in thud year, 
12 hours, in groups of 16 students (not a separate 
course) , in fourth year, one month, all day (elective), 
Medicine IX One-thud of class of 125 take the 
course Clinical conferences, x-ray seminar, etc 
Radiology is under the Department of Medicine but 
is not rated on a par with other specialties George 
W Holmes, M D , Clinical Professor of Roentgen- 
ology, is in charge 


Tufts College Medical School, Boston In second 
year, 15 hours clinical lectures in Radiology, in thud 
year, 16 hours of roentgen interpretation, in fourth 
year, one month daily (elective) in one of three 
hospital radiological departments Radiology is 
held to be independent of, but correlated to. Depart- 
ments of Medicine and Surgery F W O'Brien, 
M D Professor of Radiology, is head. 

MICHIGAN 

University of Michigan Medical School, Ann Arbor 
In first year, no specific number of hours is allotted 
to Radiology, studied as an adjunct to Anatomy, 
in second year, 16 hours (elective). No 120, intro- 
duction to Roentgenology and Physical Therapy, 
in thud year, 32 hours, No 130, Principles of Roent- 
genology and Physical Therapy, also 32 hours, No 
131, Junior section m Clinical Roentgenology and 
Radiation Therapy, in fourth year, approximately 
32 hours, adjunct to other clinical subjects (See 
Bulletin, pp 95, 96 ) Radiology is rated on a par 
with Medicine and Surgery, separate department 
F J Hodges, M D , Professor of Roentgenology is 
head 


Wayne University College of Medicine, Detroit In 
first year, m conjunction with Anatomy, five to ten 
hours demonstration of normal films (not a separate 
course), m second year, five to ten horns in con- 
junction with Physiology, in thud year, one hour 
per week for twelve weeks of lectures and demon- 
strations, m fourth year, three hours per week for 
twelve weeks of lectures and clinical work Radiol- 
ogy is rated on a par with other specialties, in the 
Division of Medicine. J C Kenning, M D , Pro- 
fessor of Roentgenology, is in charge. 

MINNEAPOLIS 

University of Minnesota Medical School, Minneapolis 
In first y ear, four hours lectures and demonstrations 
to sections (elective) on Roentgenology of Normal 
Anatomy in second year 11 hours on Biophysics, 
in thud year, 33 hours lectures (elective) on Ra- 
diology including diagnosis and therapy, m fourth 
year, 11 hours lectures, three hours per week demon- 
strations and clinics in Roentgen Diagnosis Ra- 
diology is rated on a par with Medicine and Surgerj , 





RADIOLOGY 


teadung of prechmcal courses All schools gen methods as an adjunct in teaching 
agreed, generally, that radiology should be physiology Two schools devoted one 
presented to the undergraduate with the hour per week throughout the year With 
idea of making a good general practitioner small groups, fluoroscopic consideration is 
and not a specialist Since radiology given to the physiology of the respiratory 
senes every branch of medicine and al- and the gastro-intestmal tracts, and the 
most every research problem, the student cardio-vascular system Roentgenograms, 
should, necessarily, have some understand- made after the administration of dye, are 
ing of normal and pathologic processes as used in the demonstration of the physiol 
they appear in the roentgenogram Fur- ogy of the biliary and urinary tracts 
thermore, irradiation, either by roentgen Several schools give a course in biophys- 
or radium therapy, is used so extensively ics, which, in at least one instance, is al 
in the treatment of neoplastic disease and located fifteen hours for the microscopic 
certain infections that a physician is tre- study of the effect of radiation on tissues 
mendously handicapped if he cannot in- Pathology — A great many schools have 

telligently approach such a consideration courses that are variously designated 
with lus patient “X-ray Pathology,” “Pathology, as Seen 

1 natomy — The majority of the four- in the Roentgenogram,” etc Quite a 
year medical schools are using roeutgeno- few schools using radiologic methods in 
grams and fluoroscopic observations in teaching anatomy do not use it m teaching 
connection with the teaching of anatomy, pathology, and vice versa At least one m 
although very' few two-year schools follow stitution has an excellent x-ray museum, 
this method Unfortunately, the informa- winch is available for teaching anatomy, 
tion available at this time is insufficient to physiology, and pathology to small groups 
permit one to present a comprehensive Physical Diagnosis — Relatively few in 
outline of the methods used Some schools stitutions use either roentgenograms or 
give in excess of fifty hours of anatomy as fluoroscopic observations to teach their 
revealed by radiologic methods, others, students physical diagnosis It seems to 


only' one or two lectures and several fluoro- 
scopic examinations Demonstrations in- 
clude osseous and epiphyseal development, 
movement of joints, roentgenograms of 
soft tissues, the injected arterial and venous 
circulation, the cerebrospinal fluid path- 


ways after replacement of the fluid by air, 
the genital organs in the female after in- 
jection with opaque oils, the urinary and 
biliary tracts after the use of dyes to render 
their lumens visible, and the respiratory 
and gastro-intestmal systems Fluoro- 
scopic examinations include observations 
of joint movements and the respiratory and 
gastro-intestmal tracts In some institu- 
tions, all the radiologic work is done by the 
instructors in anatomy, in others, assis- 
tance is given by the radiologists When 
radiologic observations are correlated with 
dissection, the course becomes one that can 
properly be termed “living anatomy or 

Ph phylSgy —Very few schools use roent- 


me that, if radiologic methods were prop- 
erly apphed, it would assist in stimulating 
the student to improve his inspection, per- 
cussion, palpation, and auscultation I 
feel there is a real opportunity here to fos- 
ter the student’s abihty You, as I, have 
doubtless marveled at the skill of those 
clinicians who have trained their eyes, ears, 
and palpating fingers to such an extent that 
their reports are usually confirmed, rather 
than made, by the appropriate roentgen 
examination Such precision was obtain- 
able, formerly, only by careful correlation 
of the physical findings with those of either 
operative or postmortem examinations 
At the present time, unfortunately, there 
seems to be an increasing tendency to de- 
pend entirely upon the roentgen examina- 
tion for diagnosis, instead of using it as a 
check and improvement of other diagnostic 
methods 

Clinical Radiology — Radiology is taught 
during the third and fourth years in almost 
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is a special department I Seth Hirsch, M D , Pro- 
fessor of Radiology is in charge 


University of Rochester School of Medicine, Rochester 
In first year, demonstration of films of bony struc- 
tures and circulation, in second year, eight hours 
demonstration of gastro-intestinal tract and heart, 
fluoroscopy of chest to check physical diagnosis, m 
third year, one hour per week for year of formal in- 
struction in interpretation of films m fourth year, 
one hour per week throughout year of formal instruc- 
tion Radiology is rated on a par with Dermatology 
but has a larger budget, mcluded in Department of 
Medicine. S L Warren, M D , Associate Professor 
of Medicine, in charge of Divis on of Radiology 


Syracuse University College of Medicine, Syracuse In 
thud year, one hour per week during first semester 
Radiology m fourth year, one hour per week during 
entue year, Radiology and radiologic conferences 
Radiology is rated on a par with Medicine and 
Surgery, special department. Donald S Childs, 
M D , Professor of Clinical Radiology, is head 
Radiology is not taught as a separate science but in 
relation to and use in diagnosis and treatment 

NORTH CAROLINA 

University of North Carolina School of Medicine 
Chapel Hill This is a two-year school 

Duke University School of Medicine Durham In 
first year, x ray skeleton m Department of Anatomy, 
in second year, eight hours each quarter principles 
of X ray Diagnosis in thud year consultation on 
cluneal cases, in fourth year 48 hours lectures, 72 
hours tumor clinics Roentgen Diagnosis Radiology 
is rated on a par with Medicine and Surgery, sepa- 
rate department R J Reeves, M D Professor of 
Radiology is head 

NORTH DAKOTA 

University of North Dakota School of Medicine, Grand 
Forks This is a two-year school no department 

OHIO 

University of Cincinnati College of Medicine, Cmcin 
uah In first year one hour per week during one 
semester Radiology eight hours Anatomy in second 
year, one hour per week during one semester Radiol 
ogy with Pathology and Physiology (eight hours) m 
third year, one hour per week during one semester 
(one fourth of class in each section) interpretation of 
films (eight hours) m fourth year one hour per 
week during one semester (elective) General Radiol- 
ogy (10 hours) (See Bulletin pp 41-44 50) 
Radiology is rated on a par with other specialties 
separate department Sidney Lange M D , Pro- 
fessor of Radiology and Radiothcrapcutics is head 


11 eslern Reserve Unnersity School of Medicine, Cleve 
land In third year 10 hours Roentgenology m 


fourth year four hours in groups and four weeks in 
optional clerkship m Roentgenology Radiology is 
rated on a par with other specialties, mcluded with 
Pathology Eugene Freedman, M D , Assistant 
Professor of Roentgenology, is in charge 


Ohio State University College of Medicine, Columbus 
In fourth year, six hours X-ray Physics and Therapy 
Radiology is not rated on a par with other specialties, 
included in Department of Surgery H J Means, 
M D , Associate Professor of Surgery instructs in 
Roentgenology 

OKLAHOMA 

University of Oklahoma School of Medicine, Oklahoma 
City In first year, Radiology is taught m conjunc- 
tion with Anatomy and Physics, m second year, in 
conjunction with Physical Diagnosis, in third year, 
x-ray instruction m out-patient department of hos- 
pital, m fourth year, 16 hours lectures and demon- 
strations m Diagnostic Roentgenology, 16 hours 
lectures and demonstrations m Therapeutic Radiol- 
ogy, practical demonstrations m Cardiology, Gastro- 
intestinal Examination, Urology and (elective) 
Orthopedics (Bulletin contains no outline of course.) 
Radiology is rated on a par with other specialties, 
separate department The professor of radiology is 
the head of the department 

PENNSYLVANIA 

Hahnemann Medical College and Hospital of Phila- 
delphia In first year, no instruction m Radiology 
except in General Physics, m third year 30 hours 
didactic instruction, 10 hours Clinical Roentgenology, 
in fourth year five hours in sectional conferences 
Radiology is a separate section under Materia 
Medica and Therapeutics J W Frank, M D 
Professor of Roentgenology, is in charge 


Jefferson Medical College of Philadelphia In first 
year two hours in Anatomy, in second year, one 
hour per week during whole term Roentgenology 
(six hours) in third year one hour per week after 
Christmas (20 hours) Roentgen Diagnosis and 
Therapy Radiology is considered as a specialty, 
separate department W F Manges, M D , de- 
ceased was head of the department 


Temple University School of Medicine, Philadelphia 
In first year 50 hours Anatomy as Revealed by 
Roentgen Ray, in second year, four to five hours 
Physiology as Revealed by Roentgen Ray and 
Physical Diagnoses Checked by Roentgen Ray m 
third year, 20 hours Pathology as Revealed by Roent- 
gen Ray , m fourth year, 40 hours clinical radiological 
conferences (cluneal radiological sections of six 
students, fiye hours) Radiology is rated on a par 
with Medicine, Surgery, Anatomy, etc., but under- 
graduate courses m Radiology are minors Separate 
department, of which W E Chamberlain. M D 
Professor of Radiology is the head 
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is, in many ways, a distinct asset No ore 
knows, at present, just how many institu- 
tions can fulfill the regulations of the Coun- 
cil on Medical Education Likewise, the 
Council, itself, in setting up the specifica- 
tions for Graduate Education, has placed 
a broad interpretation upon its require- 
ments, since there are very few teachers 
who agree as to the precise methods and 
subjects to be taught It wall necessitate 
many years of careful thought, experience, 
and interchange of ideas before an ideal 
can be formulated 

Kirklin (5), Secretary of the American 
Board of Radiology, feels that judicious 
selection of the graduate students is of 
prime importance It is his belief that the 
minimum three jears of the course should 
be apportioned as follows 


grams No matter how many technicians the 
practising radiologist may have to perform 
these duties for him, he will be gravely handi 
capped if he has not learned how to execute 
than himself Not less than twelve (12) 
months of close observation and experience in 
roentgenologic diagnosis should be required 
1 Ins service, of course, should compnse roent 
genographic and roentgenoscopic interprets 
tion m practically all anatomic and pathologic 
fields, both general and special As soon as 
the student is familiar mth the groundwork 
of diagnosis, he should be invited to make 
tentative interpretations and give his reasons 
therefor The question, 'Why' 1 ' often re 
peated, is ail effective spur to straight, clear 
thinking Sometimes, I purposely entice the 
student mto making a misinterpretaUon, in 
order to arouse a debate that may be more 
impressive than unquestioned statements. 
Constant!}, the student ought to be stimu 
lated to exercise his reason as well as his 
memory, to think m terms of morbid anatomy 
rather than the trite nomenclature of disease, 


“Six (b) months to pathologic anatomy, 
three (i) mouths to roentgenologic technic, 
twelve (12) months to roentgenologic diag- 
nosis, and nine (!)) months to radiotherapy, 
leaving six (0) months for the student to allot 
at will to any branch in winch he is particu- 
larly interested or feels that lie is deficient 
If the course is arranged on the quarter system 
and students are admitted at the beginning of 
any quarter, the order in which the different 
branches are taken up may vary However, 
special instruction m pathologic anatomy is so 
fundamentally essential for rational diagnosis 
and treatment that it should be given as earl} 
as possible 

• During his intensive review of pathologic 
anatomy, the student should have an oppor- 
tunity not only to study the gross and micro- 
scopic pathology of specimens obtained at 
operation or necropsy, but also to compare 
the morbid conditions with the antecedent 
roentgenologic manifestations, and to observe 
at first-hand the effects of irradiation on normal 
and abnormal tissues Occasionally it is de- 
sirable to subject cadavers to roentgenography 
before necropsy, and the necessary equipment 
should be available for this purpose Roent- 
genography of removed specimens also is some- 
times instructive While the student is : pur- 
suing his studies in morbid anatomy, he should 
be encouraged to investigate some special 
radiopathologic problem as a theme for re- 

SC Hn h struction m roentgenologic diagnosis 

should begin with an acbve apprenticeship of 
three (3) mo n ths in the technic of roentgenog- 
raphy and the development of roentgeno 


and to draw conclusions either inductively or 
deductively, but always logically He should 
be encouraged to compare roentgenologic 
diagnoses with the findings at operation and 
should have opportunities to visit the operating 
rooms m order to make such comparisons, or 
to observe or participate m procedures required 
for ventriculography, salpingography, and 
roentgenoscopy of the kidney at operation, or 
other roentgenoscopically controlled interven 
tions As a further stimulus, some phase of 
roentgen diagnosis should be assigned to the 
student for statistical analysis or research, and 
if the results are noteworthy, they may be 
given publicity in a joint paper by the student 
and one of his instructors Any student who 
shows an aptitude for research, either in diag 
nosis or therapy, should have the co-operation 
of his instructors and should be granted a 
reasonable amount of time to carry on his 
investigations m the experimental laboratories 
of the institution I feel, however, that 
student research should not be fostered at the 
expense of a well rounded training in clinical 
radiology , 

The nine (9) months’ training in therapy 
should include both roentgen and radium 
therapy, with thoroughly practical instruction 
m methods of measuring dosage, technics of 
treatment, and the selection of technics appro- 
priate for various lesions in various situations 
Further, this training should not be confined 
to methods preferred by the instructor, and 
the student should be given a fair and impartial 
insight mto methods m vogue elsewhere 

“At institutions where the student is per- 
mitted to apply the last six (6) months of his 
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Medical College of Virginia, Richmond In first year, 
film demonstrations in Anatomy (Anatomy I), in 
second year, film demonstrations in Pathology' 
(Pathology I) , in third year, 16 hours first half-year, 
16 hours m sections second half-year (Radiology I 
and II) Radiology is rated on a par with other 
specialties Professional equality on faculty and 
hospital boards with Medicine and Surgery Sepa- 
rate department, of which F B Mandeville M D , 
Professor of Radiology, is head 

WEST VIRGINIA 

Weil Virginia University School of Medicine Morgan 
town In first year, instruction is occasionally given 
in connection with Anatomy This is a two-year 
school 

WISCONSIN 

University of Wisconsin Medical School Madison In 
third year, 16 hours Radiography and Radiotherapy, 
in fourth year four one-half day penods Applied 
Radiology Radiology is rated on a par with other 
specialties Separate department, of which E A 
Pohle M D Ph D Professor of Radiology, Chair- 
man of Department of Radiology and Physical 
Therapy, is head 


Marquette University School of Medicine, Milwaukee 
In first year 30 hours as part of Gross Anatomy in 
second year 30 hours as part of Living Anatomy 
and Pathology, m third year, 15 hours Roentgenol 
ogy , in fourth year 16 hours Roentgenology (See 
Bulletin pp 53 54 ) Radiology is rated on a par 
with other specialties Separate division under 
Surgery F W Mackoy M D Clinical Professor 
and Director of Division of Roentgenology is in 
charge 

CANADA 

Dalhousie University Faculty of Medicine Halifax, 
iV 5 In third year 30 hours Radiology Radiology 
is not rated on par with Medicine Surgery or special- 
ties Separate department of which S R Johnston 
M B , Lecturer is in charge 


Unncrsity of Western Ontario Medical School London 
Out In fifth year 30 hours m sixth year 15 hours 
extra demonstrations Department of Radiology 
(See Bulletin p 50) Radiology is rated on a par 
with all other departments Separate department, 
of \\ Inch George McNeill MB Professor of Radiol- 
ogy is head This school has a six year medical 
course 


Untversity of Toronto Faculty of Medicine Toronto 
Cut In second year Radiology is taught as part of 
Anatomy m fifth year 10 hours each trimester, m 
sixth year 20 hours each trimester (Sec Bulletin 
PP 39, 40 and SO ) Radiology is not actually on a 
par with Medicine and Surgery but is outwardly ’ 
Separate department of which G E Richards MB 


Professor of Radiology, is head This school has a 
six-year medical course 


McGill University Facully of Medicine, Montreal, Que 
In fifth year, instruction m Radiology is given 
Radiology is not on a par with other specialties It 
is not a separate department, a lecturer gives m- 
st ructions This school has a six-year medical course 


University of Montreal Faculty of Medicine, Montreal, 
Que In first year, 15 hours fundamental principles, 
30 hours practical work in Radiology, m second year, 
15 hours more advanced theoretical lectures in 
Radiology in thud year, 10 hours Radiodiagnosis 
and Radiotherapy, in fourth year, 10 hours Radio- 
diagnosis and Radiotherapy Radiology is rated on 
a par with Medicine and Surgery Separate depart- 
ment, of which J E Gendreau M B , is Titular 
Professor 


True to my expectations, there is a wide 
variation m the amount of time allocated 
to radiology, to its utilization in teaching 
such subjects as anatomy, physiology, 
pathology, and physical diagnosis, and also 
in clinical conferences It has seemed to 
me, however, as I have read and studied 
the data, that such a variance is a par- 
ticularly stimulating situation, especially if 
the College of Radiology continues to 
sponsor the Annual Conference of Teachers 
of Radiology so that all may benefit by an 
exchange of ideas Since there is such a 
tremendous difference m the methods of 
teaching a preclimcal subject, anatomy, 
for example, and the chmeal subjects of 
medicine and surgery, it is small wonder 
that radiologists are often at a loss as to 
just how their specialty should be taught 
It was necessary to read only a few of the 
letters accompanying the answers to our 
questionnaire to find many real problems 
These varied from lack of an adequate 
budget and personnel to allocation of suffi- 
cient tune in an already overcrow’ded curric- 
ulum Some teachers, in schools where con- 
siderable time is devoted to radiology, very 
properly raised the question as to whether 
the student may be faihng to develop other 
diagnostic methods Others, in schools 
where httle recognition has been given to 
radiological methods in the past, felt an 
increasing need for such methods in the 
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2 echnic 

Dunonstratiou of x ra> apparatus, position of patient for 
roentgen examination of various parts, positions for therapy 20 G W Chamberlin, M D 


Clinical Medicine 

Gastro enterology, lecture and clinical demonstration 15 H L Bochus M D 


Gastro enterologic patient presented in conference with gastro 
eiitcrologist uiid surgeon 

Anatomy, diagnosis surgery and treatment of neurologic con- 
ditions 


S> philology, general and special lectures on diagnosis and 
treatment 


H L Bochtis M D 
30 W E Lee, M D 

O V Batson, M D 
30 F C Grant, M D 

N W Winkelman, M D 
B J Alpers M D 
\V Drayton, Jr M D 
T H Leavitt, M D 
J C Yaskin, M D 
22 F D Weidman, M D 
S S Greenbaum, M D 
W H Mackinney, M D 
L C Peter, M D 
J H Stokes, M D 
G M Piersol, M D 
C S Wright, M D 
R L Gilman, M D 
J P Guequierre, M D 
D M Pillsbury M D 
J C Yashin M D 
D Smelzer, M D 
H Beerman, M D 


Roentgen Diagnosis 

Illustrated lectures on the application of roentgenograph} m 
the diagnosis of disease 


Conference on roentgen diagnosis, films of interesting cases 
shown by attending radiologist 

Demonstration of application of roentgen diagnosis in surgical 
conditions 

Conference on roentgen diagnosis 
Pediatric roentgenography 

Roentgen diagnosis of disease and injury of bones and joints 

Roentgen diagnosis of arthritis 

Roentgenography of disease and injury to the cranial vault and 


its contents 

Localization of opaque foreign bodies in the eye 
Roentgenologic diagnosis of disease of the paranasal sinuses 
^ roentgenography of the mastoid 
Roentgen diagnosis of mouth and jaw 
Rocnteen technic and diagnosis of teeth and jaws 
Roentgen diagnosis of disease of urinary tract 
Uterosalpingography , technic and interpretation 
Pelvimetry history technic and interpretation 
Interpretation of the cardiac silhouette, normal and abnormal 
Roentgen diagnosis of non tuberculous infections and neoplastic 

r. lamosuof pulmonary tuberculosis, demonstration 

Roentgen d therapy and indications for its use 

of piieumotl I e q U al quality in the study of tuber 


[ rectum 


Roentgenograpny o 

KlSoSy of mtestines appendix, and 
Roentgenography of tendons muscles joints and blood 


vessels 


G E Pfahler M D 
2S K Kornblum M D 

E P Pendergrass M D 
R S Bromer M D 
B P Widniann, M D 

64 E P Pendergrass M D 

30 K Kornblum M D 

32 Radiologic Staff of Phila Gen Hospital 
22 R S Bromer, M D 

30 T A Henderson M D 

4 E W Spaceman M D 

20 K Kornblum M D 

5 E W Spackman M D 

E P Pendergrass M D 

10 P J Hodes, M D 
2 PA Bishop, M D 

16 L M Ennis, M D 

30 K Kornblum, M D 

2 PA Bishop, M D 

2 R P Barden, M D 

20 H W Ostrum, M D 

10 F K Alexander MD 

17 J Gershon Cohen M D 


4 M McPhedran M D 

2 K Kornblum MD 

2 W C Hall MD 

2 J Gershon Cohen M D 

2 R S Bromer M D 

2 F K Alexander M D 


leentgen and Radium ^ correlated as nearly as possible with the pathology lectures 

These lectures and demonstrations Hcmr s 

ipplication of roentgen and technics , observa- 
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every school of medicine There may be 
didactic lectures , chmco-radiologic con- 
ferences, pathologico-radiologic confer- 
ences, trimester clerkships, during which 
students accompany their patients through- 
out radiologic examinations, roentgeno- 
gram demonstrations, to small groups, 
elective courses in respiratory or gastro- 
intestinal tract diseases, tumor confer- 
ences, and various combinations of the 
above methods The conferences, which 
are very popular with, and apparently 
very profitable to, the students, seem to be 
a method of instruction acceptable alike to 
most radiologists and clinicians 

No statement of hours, or catalogue tabu- 
lations, could give an adequate idea of 
the instruction in radiology of the various 
medical schools In the vast majority, in- 
struction seems adequate , m others, either 
lacking or topheavy With so many dif- 
ferent methods of approach to one subject, 
there is much to be gamed from an inter- 
change of opinions In no instance did I 
obtain the impression that the radiologist 
was trying to further the interests of either 
himself or his specialty On the other 
hand, the radiologist seemed to have an 
earnest desire to assist m teaching the stu- 
dent to be a better doctor In most medi- 
cal schools, there seemed to be an excellent 
esprit tie corps between the radiologists and 
other departmental heads Co-operation, 
of course, is an essential feature in any com- 
prehensive plan of medical education 

SYNOPSIS OF STATISTICS FROM QUESTION- 
NAIRES RETURNED FROM 74 RECOGNIZED 
MEDICAL SCHOOLS IN THE UNITED STATES 
AND CANADA CONCERNING UNDERGRADUATE 

instruction in radiology 

Length of Course { hledical ) — Two years, 
0, four years, 65, six years, 3 
Instruction in Radiology — Given in 71 
schools 

Department of Radiology — Separate, 3S 
schools, under Surgery, 15 schools, under 
Medicine, 13 schools, under Pathology, 1 
school, no department, 7 schools 

College Rank of Teacher — Professor, 50 


schools, Associate Professor, S schools, 
Assistant Professor, 4 schools, Instructor, 
4 schools, Lecturer, 2 schools 

First-year Instruction — Given in 39 
schools, usually taught in conjunction with 
Anatomy 

Second-year Instruction — Given in 39 
schools, generally in conjunction with 
Physiology and Pathology 

Third-year Instruction — Given in 56 
schools , 20-30 hours didactic lectures , some 
seminar or cluneal conferences, ward 
rounds, etc 

Fourth-year Instruction — -Given m 59 
schools, 30-40 hours (some as low as 10 
hours, others as high as 60 hours), course 
often optional or m correlation with out- 
patient department, some practical appli- 
cation of theory, interpretation of films, 
etc 

Six-year Courses — One school, fifth and 
sixth years, one school, second, fifth, and 
sixth years , one school, fifth year only 

Clinical Conferences — Thirty - three 
schools 

Elective Courses —Fifteen schools 

The above statistics mdicate that there 
has been a tremendous increase m the use 
of radiology m teaching during the last few 
years Such information is encouraging, 
but, at the same time, carries with it an 
enormous obligation, which we, as radiolo- 
gists, should strive to fulfill To com- 
prehend the situation more fully, compare 
the present statistics with those of Hickey 
(6), who states that prior to 1900, radiology 
was taught to undergraduates in only 
one college in America, from 1900-1910, 
in 15 colleges, 1910-1920, in 20 colleges, 
and 1920-192S, 52 3 colleges 

vm graduate instruction in the 

SPECIALTY OF RADIOLOGY 

The requirements for training the physi- 
cian who desires to become a specialist in 
radiology are general and inclusive, but not 
specific This lack of specific requirements 


1 Hictey s original article states only eight, but this 
number is obwously incorrect since data were collected 
from 52 institutions 
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used on his patients, the Fellow gets an 
insight in the handling of \arious lesions 
He is taught to watch for the different 
skin reactions as they appear and, in 
addition, their proper care Actual dis- 
cussion of patients is not stressed during 
the time the Fellow is engrossed m master- 
ing fundamentals Daily \\ ard rounds and 
seeing patients m “follow up” are a part 
of his duties at tins tunc, however 


having to accept the first offer that pre- 
sents itself 

IX GRADUATE INSTRUCTION FOR THE ES 
TABLIS1IED SPECIALIST 

Every radiologist must continue to be 
a student tliroughout his professional 
life, if he is to fulfill his obligation of 
supplying satisfactory medical service in 


Following this period, the Fellow begins 
to assist in the actual handling of all new 
ward patients admitted for radiation ther- 
ap> fie is expected to work up each 
patient from the clinical standpoint, after 
which the appropriate treatment is out- 
lined This phase of the training is, of 
a necessity, amplj supervised The Fel- 
low is further expected to prepare depth 
dose measurements, as a part of the 
permanent record By this time, he 
W’atches ex cry patient being set up for 
therapy and gradually takes oxer the re- 
sponsibility for this procedure m some 
patients 

As varying types of malignancy or 
non-malignant conditions are seen, col- 
lateral reading, with particular bearing 
on the treatment of the disease in question, 
is assigned to the Fellow These articles 
are presented m abstract three times a 
week, as previously described 

From time to time, as patients re- 


ins individual community At present, 
there is no comprehensive plan for keeping 
the radiologist abreast of new contribu- 
tions to medical science There are, of 
course, the meetings of medical societies, 
medical periodicals, the occasional itiner 
ant course, and post-graduate assemblies 
All of the foregoing are absolutely essen- 
tial, but some other plan must be devised 
to keep the radiologist who is certified as a 
specialist acquainted with current pro- 
ficiencies To assist m accomplishing this 
objective, two plans are being considered 
Special Courses at Annual Meetings — 
In other branches of medicine, such as 
ophthalmology and otolaryngology, a “Sec- 
tion on Instruction” has been created as 
an integral part of the annual meeting of 
these organizations The Radiological So- 
ciety of North America has used this plan 
for years with considerable success Their 
conferences are well attended and popular 
The instructors are radiologists and teachers 
in allied branches and each is an authority 


quiring topical and interstitial radium on j-jjg subject he presents Sufficient time 
present themselves, the problem of radium 1S allotted for a comprehensive presenta- 
therapy is discussed Under proper super- tion and discussion of a subject This 
vision, the Fellow is required to make up type of post-graduate training needs fur- 
many of the radium applicators In ad- ther development 

dition, he assists in all electro-surgical Short Advanced Courses at Selected Jn- 
procedures performed by the radiologic stitutions — With only a few exceptions, 
staff He is also expected to attend there are no institutions providing ad- 
autopsies of radiologic interest van ced and refreshing courses for the 


This outlines, briefly, the type of fram- 
ing given to our Fellows m Radiology 
On completion of the Fellowship, those 
physicians of unusual ability may remain 
as semi-permanent members of the staff 
until such time as satisfactory positions 
elsewhere become available This ob- 
viates the necessity of a good mans 


radiological specialist There is, however, 
an increasing demand for this type of 
instruction The successful short and in- 
tensive courses are so organized that the 
doctor taking them is kept busy the entire 
day The instruction is given by the 
senior members of the staff and is mam- 
tamed on a high plane 
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course as he may elect, events have seemed 
fully to justify the custom, and almost in- 
variably the period has been well employed 
“Examinations at intervals during the course 
are desirable to determine whether the student 
is progressing satisfactorily, and are required 
by the American Board of Radiology In 
some institutions the student is given an alpha- 
betical rating at the end of each quarter by his 
instructors, and if at any period his rating 
falls below ‘B,’ he becomes ineligible for an 
advanced degree, although such forfeiture does 
not bar him from continuing his course Six 
(6) months after admission, all students in 
radiology at certain institutions are subjected 
to examination m the basic sciences of medi- 
cine, and the wisdom of applying this test is 
obvious Institutions which grant the degree 
of MS in Radiology after the candidate has 
completed three (3) years of study require 
him to submit a thesis for approval and pass 
an examination designed to prove his com- 
petence ” 

There are others, such as Golden (7), 
who feel that the graduate student should 
be introduced directly into diagnostic radi- 


ology, before taking up the basic sciences 
These men think that the needs and appli- 
cations of the fundamental trai n i n g will 
be appreciated more under such circum- 
stances 

The estabhshed graduate schools want 
full and complete understanding of the 
Couneil’s prescribed courses m order to 
plan them cuinculum accordingly Due 
to the absence of any definite program, 
such institutions have been compelled to 
place then own interpretation upon the re- 
quirements of the Council on Medical Edu- 
cation and Hospitals To illustrate one 
temporary program of this nature, we offer 
the curriculum for graduate instruction in 
radiology as given at the Graduate School 
of Medicine of the University of Pennsyl- 
vania As this curriculum is changed from 
year to year, m the light of additional 
experience, it must be evaluated only as a 
serious attempt to meet the specifications 
of a difficult requirement 


CURRICULUM IN RADIOLOGY, GRADUATE SCHOOL OF MEDICINE UNIVERSITY OF 

PENNSYLVANIA 


Anatomy Hours 

General anatomy as applied to roentgenography projection of 

normal parts on the roentgenogram 40 

The general anatomy lectures are correlated with roentgen anatomy 
Normal osseous roentgenologic anatomy 4 

Normal cranial roentgenologic anatomj 4 

Normal thoracic roentgenologic anatomy 4 

Normal gastro mtesUnal roentgenologic anatomy 4 

Normal gemto unnarj roentgenologic anatomy 4 

Physiology 

Effect of irradiation on normal tissue 10 

Biological physiology of neoplastic disease 0 


Pathology 

General pathologj 

Morbid anatomy observation of autopsies and correlation with 
previous roentgen findings 

Pathology of the heart 

Pathological physiology of surgical conditions 

Hematology the pathological blood picture and its significance 

Tumor Conference consideration of current treatment prob 
lems as to future therapy 

Tumor Conference, pathologj and treatment of neoplastic 
disease 

Physics 

Physics of production and use of roentgen rays in therapy 
physics of radium therapv 

General consideration of electromagnetic radiation construe 
lion of x ray apparatus and physics of roentgenography 

Biophysics 

Relation between experimental and clinical radiology 
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^WITH^SU^ERVOLTAGE^OENTGEN^THfRApyi^ NE0PLASM S 

By T 1EUCUT ' A ' M D • Dcpartme " t of Radiology, Harper Hosp.lal, D'trou, M ldl ,g, n 

INSUFFICIENT time has now elapsed lent (O) h 

J) since the introduction of superfolt- ated within? I Wer ^ pnmanl y ^ach 
age roentgen therapy so that one mat rJmt “ °° kV ec l uivaleilt b »t in which 
estimate die merit of this technically and f™ su ™ lval curves showe d no change 

physically interesting method also from the therapy ^ J?° f kV e ^ uivalent radiation 

clmical standpoint It is even no«,hl,X ? P> ’ GO cases which were primarily 
compile statistical data and by^mntm Xt ? Wth 5 °° ^ -ad m 

the results according to certam morf nr 1Cre was a ver > r definite improve- 
rs standardized entma one 1? com ^ d to the 200 kv ejava- 

survival «, ntach^i , tZ “"7i 

Cd .' ntll . th0 , s<! obtal "“l with the 200 kv shi, vii Tabfel ‘ Sr °“ P “* 


equn alent- radiation therapy Sudi curv es 
acquire special documentary value wlien 
tliey express the continuation of a work m 
one and the same institution over a long 
period of tunc In Harper Hospital, a 
total of 31 2 eases of malignant neoplasms 
were treated during die years of 1933 and 
1934 by supervoltage roentgen therapy, 
mostly with 500 h\ equivalent (7 mm Cu 
forefilter) radiation These cases were 
compared, on the basis of survival rates, 
with those treated with the 200 kv equiv a- 
Ient radiation prior to those years and 
survival curves were drawn which in some 
instances extended as far back as 1922 (15 
years) In the present paper, the three- 
year results obtained with supervoltage 
roentgen therapy are presented, and m 
order to bring out the comparative value 
of the two types of radiation to greater ad- 
vantage die material is divided into three 
mam groups (1) cases which proved com- 
plete failures to the 200 kv equivalent 
radiation and later were subjected to sup- 
plemental irradiation with 500 kv equiva- 


TABLE I DEEP THERAPY FAILURES SEC- 
ONDARXLV TREATED WITH SUPERVOLTAGE 

therapy (1933-1934) stages iv-v 



1 Presented before the Fifth International Congress 
of Radiology, in Chicago Sept 13-17 1037 

5 The term “equivalent" in specifying the quality 
of the radiation employed for treatment is used m 
order to differentiate it from other values as, for ex 
ample, would be 500 kv 'peak ” It appears that ir- 
radiation obtamed by 500 kv equivalent corresponds 

to the quality of the radiation obtamed by about 750 cases were Considered as nnmnrv r, 
kv peak Thus without specifying one or the other . 9nn primary failures 

one may be apt to misconstrue the results especially e - dU kv equivalent roentgen therapy 

ns it concerns the reaction 1X1 which the dose was earned to the upper- 


It is noted that of 93 cases of 200 kv 
equivalent roentgen therapy failures which 
were secondarily irradiated with 500 kv 
equivalent, only seven (8 per cent) were 
akve after three years and in most of these 
instances the disease was not entirely 
eradicated One may add that only such 
cases were considered as primary failures 

Tina Onn 1 i 
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Use of radium and radon in treatment of neoplastic disease, 
demonstrations of purification and standardization of radon 
Observation of diagnosis, technic, and dosage of irradiation 
progress of lesions, tumor clime of Phila Gen. Hospital 
Therapy of mouth and jaws 
Therapy of non-mahgnant disease of skin 
Therapy of malignant disease of skin 
Therapy of infections of skm and subcutaneous tissue 
Therapy of lymphatic glands, spleen, and leukemias 
Therapy of kidney bladder, and prostatic tumors 
Therapy of tumors of testicle and scrotum 

Clinics m Radiology 

University Hospital 
Philaddphia General Hospital 
Graduate Hospital 
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The graduate class in radiology spends 
30 days attending clinics at these three 
hospitals Their time is divided between 
diagnosis and therapy 

After the completion of the first year 
(S months) in the Graduate School, the 
student enters upon his course of clini- 
cal framing m diagnosis and therapy, 
which, at the University of Pennsylvania, 
is upon a Fellowship basis The student is 
taught the general routine of the depart- 
ment, the handling of patients, clinic, 
ward, and private, and the use of the 
general files, including the reports and 
films During the first three months, 
traimng also covers developing, processing, 
and techmcal radiography All of the 
patients must be seen by a doctor, who out- 
lines the desired examination 

As the Fellow in Radiology becomes 
more experienced, he is given more re- 
sponsibility, his duties being divided be- 
tween clinical and research The research 
work is done under the direction of the 
Professor of Research Surgery, the Pro- 
fessor of Medical Biophysics, and the 
Professor of Radiology, either individu- 
ally or jointly The clinical duties in- 
clude 

Fluoroscopy — Examination of patients 
for chest and abdomen films, gastro- 
intestinal examinations on ward and clinic 
patients 

Film Interpretation — Interpretation of 
ward examinations twice a week, ob- 
servation of a part or all of the film in- 
terpretation by the chief or his associates 

emergencies — On call nights and week- 


ends to perform and interpret all roentgen 
examinations, every other week 

Classes — Several weekly chmco-radio- 
logic conferences, including medical, surgi- 
cal, pediatnc, and obstetrical departments 
Weekly tumor conference 

After the completion of one year in 
diagnostic radiology, the Fellow is as- 
signed to therapy, which includes some 
of the vanous types of roentgen and 
radium therapy and electro-surgical pro- 
cedures In the first two months, the 
Fellow is taught how to operate the 
different roentgen therapy machines 
During this period, he acts as a technician 
A certain number of patients are assigned 
to him for treatment, with responsibility 
for the mechanical and clinical portions of 
the patient’s roentgen therapy In ad- 
dition, he observes how the machines 
are cahbrated and also takes care of 
the therapy records 

During the time the Fellow acts as 
a technician, he is expected to do col- 
lateral reading This is supervised m 
such a manner that only the better articles 
on roentgen therapy are studied One- 
half hour is reserved three days a week 
for the Fellow to give an abstract of 
whatever article he has read At this 
time, any questionable points are clarified 
and an effort is made to show the student 
the practical value of his reading In 
such a manner are discussed the leading 
articles on data concerning filtration, volt> 
age, milhamperage, distance, etc, mth 
which the Fellow' must become acquainted 

By observing the plan of treatment 
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energy absorption exists Because of the oi u 

decreasing photoelectric and increasing ^ ut by other ‘ess expensive inethods It 
Compton effect, on one hand, and becausf Sf T' \ raprcssion the beginning that 
of the greater penetration and more voltaS*^ m ' pr ° Vement b T super- 
strmghtforward scattering, on the other m Sta^Vr^ ^^ apy “ ay be produced 
the amount of radiation which is delivered rentn n ! “ types of tumors which 
to various tissue depths increases irradu 2 , f !° CaI character for a long wh.le 

ally with increasing voltages Hence one S, thoUgh the lnvasion by continuity may 
may surmise that better absorb To use a fa*' 

ditions arc created which lead to a better st ™ tl0 ^’ a carcmoma °f the breast is 
differential effect Since such actors me ^ ^ ^ Ulere 15 “ 

functions depending on die wave 1 m, S 2 adhercnce of the antenor thoraac 

of the irradiating beam, we may concede * Ca ^ Cm ° m f of ^ cerv * when there 
Oiat the differential action represents an fjrf ^°™ pIetely frozen pelvis < even assoa- 
''indireet quality dependence” at die least Lnnn’l rect ?\ or ves]C °- 


rrom a practical standpoint tins means 
tl at a larger total dose may be admin- 
istered to a certain neoplasm when using 

onn^ r ' olta S cs than is possible with the 
-ul) hv equivalent radiation and diat at 
the same tune there is less injury to die 
shin In odier words, the irradiation be- 
comes more homogeneous and efficacious 
The second circumstance is the result 
of die nature of the neoplasm and its 
stage of climeal development For the 
past fifteen years it has been the cncMm nt 
Harper Hospital to classify all malignant Fnr'th Uie SUrvlva ! curves m our material 
neoplasms, as far as possible uit<ffive V-il 1 ree ’ five ’ and ten T ears 111 a total of 
stages, according to tl/degree 'olTemon- f 

strable clinical extension I, local lesion JZn l 7 , “ lat 4116 three-year sur- 
II, metastases to the first regional lymph nhlol ^ under S° ne a ver Y remark- 
nodes, III, metastases to dm second re- ,^ e smc ^ e ^ roduchon of the super- 

ponal iymph nodes through anastomose mcreimg “om“o' to 

with the first, IV, wide local invasion bv nr,* a. , -K remaps 

continuity, and V, distant metastases 1933 ° n at the curves up to 

When supervoltage roentgen therapy was properly ormn e ; vunin f d ' whether 

c-a. , vy properly or improperly treated, and thus 

fpnrocen-i+- i.x • 


' agmal fistula:, a carcmoma of the larynx 
when there is extrinsic mvasion of the 
structures of the neck, a carcmoma of the 
skm when there is mvasion of the under 
lying bone, a carcmoma of the rectum xvhen 

lere is extension into the perirectal struc 
tures, etc 

By radiating such situations with 500 kv 
equivalent roentgen rays, mdeed, at times 
very surprising results xvere obtained The 
best example is represented by the ear- 
emoma of die utenne cervix Figure 1 
shows the survival curves in our material 


first introduced m 1933 and during the 
following year of 1934, it was applied 
chiefly to cases of Stages III and IV The 
cases in Stages I and II are considered 
operable and, therefore, m these groups 
the old established methods of treatment 
were pursued either by employing an 
association of surgery and irradiation or 
by irradiation alone with a technic as 
formerly practised Stage V, on the other 
hand, represents such extensive dissemina- 
tion of the malignant process that the 
possibility of a cure is practically elimi- 
nated, whereas palliation may be brought 


represent absolute values, whereas the 
three-year curve since 1933 includes only 
those cases which received proper irradi- 
ation with supervoltage roentgen therapy 
(and intracavitary radium) and thus rep- 
resent relative values But even so, the 
improvement cannot be denied In many 
instances, advanced cases with communi- 
cating fistulse have led to complete healing, 
there being no evidence of carcmoma 
whatsoever three years later It appears 
thus that carcmoma of the utenne 
cervix remains localized to the pelvic 
structures for a relatively long while. 
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CONCLUSION 

In concluding this paper, which pre- 
sents in detail the development of under- 
graduate and graduate instruction in radi- 
ology during the past few years, along 
with a discussion of some of the prevailing 
methods of instruction, it seems to me that 
an excerpt from an address by Harold 
W Dodds (8), President of Princeton Uni- 
versity, is peculiarly fitting 

“Plato’s immortal allegory of the men 
chained in a cave was never more appropriate 
than to-day You remember that the un- 
fortunate creatures, representing society in 
general, are bound in the darkness with their 
faces to the wall, that there is a fire behind 
them, and that real figures pass between them 
and the fire so that the imprisoned men can 
see the shadows of the figures on the wall, but 
never the figures themselves m reality Occa- 
sionally a prisoner is freed from his chains and 
led above to the daylight, where he learns the 
realities behind the shadows and learns how 
imperfect were his earlier impressions There- 
at ter, it becomes his duty to return to the cave 
and help disperse the ignorance of his fellows ” 


Does not this allegory express the op- 
portunity and obligation the radiologist 
owes to medicine? Is it not our duty, 
having seen the reality, to tram men 
■with the talent, the intellect, and the will 
to work, so that they, m turn, may be 
able properly to interpret the shadows m 
the light of modem physiology and path- 
ology ? 
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a study of the survival curves m these 
cases 

(1) If a thorough irradiation with 200 
kv equivalent has led to failure in a cer- 
tain instance, the supplemental irradiation 
with 500 k\ produced no material im- 
provement m the final results 

(2) In the cases primarily treated with 
superv oltage roentgen therapy no change 
m die law r of radiosensitivitj was ob- 
served as compared to die 200 kv radi- 
ation It appeared m this respect that 
diere is no direct quality dependence or 
selective reaction The groups of malig- 
nant tumors which proved unfavorable to 
the 200 kv equivalent irradiation con- 
tinued to remain unfavorable also to the 
500 kv equn ulent irradiation 

3 Primary supervoltage roentgen 
dierapy with or without association of other 
mediods led to better results in all those 
instances m w Inch die irradiation has been 
rendered more efficacious, as compared to 
the 200 kv equivalent radiation, but in 


which the malignant process was still of 
local character although the invasion by 
contmuity appeared very considerable 
The increased efficacy may be attributed 
to better absorption conditions, signifying 
an indirect quality dependence or differ- 
ential action If all malignant neoplasms 
are divided into five clinical stages, it is 
found that supervoltage roentgen therapy 
has led to definite improvement of the 
diree-year results m Stages III and IV, 
in diose groups which were favorable also 
to die 200 kv equivalent radiation The 
best example is represented by the card 
noma of die utenne cervix in which the 
percentage of diree-year survival was in- 
creased from 30 to nearly 60 A similar 
improvement was obtamed in certain 
bulky skin cancers, in caremoma of the 
rectum, in the earlier cases of caremoma of 
die prostate, in some types of sarcoma, in 
carcinoma of the diyroid, and to a lesser 
extent m metastatic carcinoma of the 
lymph nodes of the neck 
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most limit of skm tolerance and yet the 
pathologic lesion continued to show un- 
abated clinical progress It thus appears 
that by secondarily subjecting such cases 
to roentgen therapy with more penetrating 
rays — m other words, by changing the 
quality of radiation — a very small or 
practically no material improvement is ob- 
tained as far as the final results are con- 
cerned 

(2) In the cases primarily treated by 
supervoltage roentgen therapy, it was ob- 
served that the law of radiosensitivity of 
the various tumoral tissues remained essen- 
tially the same as known for the deep 
roentgen therapy Tumors that responded 
readily to the 200 kv equivalent radiation 
were found to respond readily also to the 
500 kv equivalent radiation On the other 
hand, such unfavorable groups to the 200 
kv equivalent radiation as malignant neo- 
plasms of the gastro-intestinal tract, with 
the exclusion of carcmoma of the rectum, or 
melanosarcoma, etc , continued to show 
the same unfavorable results also with the 
500 kv equivalent radiation It appeared 
m this respect that there was no direct 
quality dependence with increasing volt- 
ages and that, therefore, nothmg could be 
gamed by replacing deep roentgen therapy 
with supervoltage roentgen therapy purely 
on such a basis, all other factors rema inin g 
identical Perhaps one may mention that 
the phrase “direct quality dependence” is 
used m the sense of “selective” action as 
defined by Russ and Scott, according to 
which a selective action of an irradiation 
occurs when a beam m passmg through a 
collection of cells causes some varieties to 
be more affected than others, quite lrre- 
spcctne of the variation in the mtensity 
of the irradiation as it goes from one pomt 
to another or from plane to plane 

In Table II are included the results of 
some of the unfavorable groups, as well as 
other more favorable groups but m w'hich 
the addition of super\oltage roentgen 
thcrapj lias brought no amelioration 
worthy of note o\cr the 200 kv equivalent 
radiation The reason for lack of improve- 
ment in these latter ma> be sought either 


in the fact that the irradiation situations 
were little changed, if any, from those of 
the 200 kv equivalent radiation, or that 
the malignant process has already ad- 
vanced to a stage which was beyond the 
reach of a permanent cure 


TABLE Ft CASES PRIMARILY TREATED WITH 

SUPERVOLTAGE THERAPY (1933-1934) UN- 
INFLUENCED GROUPS 


Type of 
Malignancy 

Year 

Stage 

Total 

Alive 

Breast cancer 

1933 

1934 

IV-V 

II 

III-V 

5 

2 

7 

2 

Gastro-int cancer, 
including cancer 
of rectum 

1933 

1934 

IV-V 

IV-V 

9 

19 

1 

2 

Genito-unnary 
malignancy, in 
eluding cancer of 
bladder and pros 
tate 

1933 

1934 

IV-V 

IV-V 

6 

15 

1 

1 

Ovarian 

malignancy 

1933 

1934 

V 

V 

5 

6 

— 

Cancer of larynx 

1933 

1934 

IV 

IV 

2 

11 

2 

Less II 

Total 8 per cent 

87 

2 

85 

9 

2 

7 


(3) Primary supervoltage roentgen 
therapy with or without association of other 
methods may be expected to yield better 
results than the 200 kv equivalent radia- 
tion under two circumstances first, if 
the radiation has been rendered more 
efficacious, and second, if the lesion, or 
malignant neoplasm, is of such a nature 
as to remain localized for a longer while 
As far as the first circumstance is con- 
cerned, it appears quite safe to state now 
that with increasing voltages there is a 
better differential action of the radiation 
According to Russ and Scott, a “differen- 
tial” action occurs when different biological 
effects take place m any particular tissue 
after exposure to radiation of different 
wave lengths The nature of such action 
is not altogether clear but as experimental 
evidence accumulates, it becomes more and 
more obvious that a certain relation to 
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generative changes in many of these cases 
which are capable of producing only local- 
ized symptoms due to the fact that they 
are separated too far from the nerve roots 
One example of this is the sclerosis and 
spur formation so frequently seen in the 
anomalous spine unohing the inferior 
margins of the sacro-ihac joint Another 
example is the degenerative change in- 
volving the joint formed by the anoma- 
lous trans\ erse process of the fifth lumbar 
vertebra and the lateral mass of the 
first saeral \ertebra lo ascribe to such 
changes anything more than localized pain 
and protcctiv e spasm is not in keeping u ith 
the anatomy of the part 
The primary purpose of this paper is to 
deal with those ehanges w Inch are respon- 
sible for segmental pain which radiates 
into the extremities Less severe ner\e 
symptoms which will not be discussed but 
which should be mentioned are those which 
accompany the twelfth dorsal and upper 
lumbar segments Such cases usually pre- 
sent a peluc obliquity and a primary 


lumbar curve The symptoms appear as 
a hyperesthetic zone corresponding to the 
dermatome of one or more of the segments 
mentioned The change is most fre- 
quently found on the side which cones 
ponds to the eonca\ lty of the curve and is 
probably' due to the reaction caused by the 
abnormal stress thrown on the facets of 
the concaye side Similar nerve changes 
are frequently' found in cases of scoliosis 
due to other causes 

The intervertebral disk which joins an 
anomalous vertebra with the segment 
below' is usually thin and rudimentary in 
character It is unlikely that the pro- 
lapse of such a disk or its nucleus into the 
neural canal would play' any part in the 
production of segmental symptoms, how 
ev er, this question remains to be proven 

SACRALIZATION 

Sacrahzation of the fifth lumbar verte 
bra was found m 7 per cent of the cases 
Its occurrence was more frequent in the 
female than in the male The fixation may 



, i showing subluxation of the articular facets between the fourth and fifth 

lu^lfaA-erSS and the hunbo-sacral facets on the free s.de. 
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SURVIVAL CURVES IK CARCINOMA OF CERVIX 



fatal complications arising nearly always 
through effect on the neighboring organs, 
and that the more efficacious irradiation 
with the supervoltage roentgen therapy 
(and radium) can lead to cure in the most 
advanced cases, there bemg no, or very 
little, danger of distant metastases 

A similar situation exists m certain 
bulky skin cancers with invasion of the 
underlying bone, in carcmoma of the rec- 
tum and the earlier cases of carcmoma of 
the prostate, in some types of sarcoma, in 
carcmoma of the thyroid and to a lesser 
extent in metastatic carcmoma to the 
lymph nodes of the neck (either from oral 
or mammary primary) In a total of 122 
such cases of Stages III, IV, and V, the 
three-year survival was 40 per cent The 
results in these cases are shown m Table 
III 

SUMMARY AND CONCLUSIONS 

A total of 312 cases of malignant neo- 
plasms were treated during 1933 and 1934 
at Harper Hospital by supervoltage roent- 


gen therapy, mostly with 500 kv equiva- 
lent (7 mm Cu forefilter) radiation The 
following conclusions may be drawn from 


TABLE III CASES PRIMARILY TREATED 

WITH SUPERVOLTAGE THERAPY (1933- 
1934) IMPROVED GROUPS 


Type of 
Malignancy 

Year 

Stage 

Total 

Alive 

Skin cancer 

1933 

IV 

1 

_ 

(bulky) 

1934 

rv 

6 

3 

Cancer of 

1933 

IV-V 

o 

1 

thyroid 

1934 

III-V 

3 

o 

Cancer of 

1933 

I-V 

8 

i 

bronchus 

1934 

I-V 

5 

2 

Oral cancer with 

1933 

III-V 

12 

o 

metastasis to 


I 

3 

3 

glands of neck 


III-V 

11 

1 

Sarcoma 

1933 


7 

1 


1934 


17 

7 


1933 

A-II 

o 

2 

Uterine cancer 


IV-V 

21 

12 


1934 

A- 1- 1 1 

5 

5 



IV-V 

29 

17 


Total 


132 



Less I-II 


10 

10 

| Total 40 per cent 

122 

49 
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The \-rays reveal a narrowing of the 
fifth lumbar intervertebral disk and a 
subluxation of the lumbo-sacral facets on 
the side opposite the fixed trans\ erse proc- 
ess (Fig 2) If the history of pain dates 
from young adult life there mil also be 
observed a narrowing of the fourth lumbar 
intervertebral disk and a subluxation of the 
facets between the fourth and fifth lumbar 
vertebra; as shown in Figure 1 

Bilateral sacralization of the fifth lumbar 
vertebra, providing there is bony or good 
fibrous fixation, is an excellent assurance 
against degenerative changes of the lumbo- 
sacral articulation When symptoms from 
such a lesion appear early in life there is 
usually a definite history of injury When 
they appear in middle life the onset as a 
rule is insidious in character Segmental 
symptoms accompanying this lesion follow' 
primarily the distribution of the fourth 
lumbar nerve on either side 

The x-rays reveal a narrowing of the 
fourth lumbar intervertebral disk and a 


subluxation of the corresponding facets 
The degree depends on the duration of the 
lesion (Fig 3) 

LUMBARIZATION 

Lumbanzation of the first sacral verte- 
bra was found in S 75 per cent of the cases 
in this series Its occurrence was slightly 
more frequent in the male than in the fe- 
male Like the former lesion, it may be 
either unilateral or bilateral, and clinical 
symptoms are due to traumatic degenera- 
te e changes caused by altered mechanics 
Unilateral lumbanzation may cause seg- 
mental symptoms, in addition to localized 
pain, as a result of traumatic degenerative 
changes at two different sites Patients 
presenting this anomaly and who suffer 
symptoms during young adult life usually 
give a history of injury If the pain radi 
ates down the extremity, it follows pn 
manly the distnbution of the fifth lumbar 
nerve Either extremity may be involved 
The x-rays on such a patient will reveal 



3 Bllateral sacralization showing subluwt.on of the articular facets between the fourth and fifth 
lumbar vertebrae 



ANOMALIES OF THE LUMBO-SACRAL SPINE 1 

By PAUL C WILLIAMS, M D , Dallas, Texas 


IjllT has long been the opinion of those who 
have had occasion to deal with ortho- 
™ pedic problems that an anomalous 
lumbo-sacral spme is capable of producing 
pain The exact cause of symptoms in 
those patients presenting such a lesion has 
been and yet remains a subject of con- 
troversy 

Schmorl from his extensive postmortem 
studies did not venture far into the cluneal 
aspect but apparently was of the opimon 
that clinical symptoms in such cases were 
due to secondary degenerative changes 
The bizarre clinical findings presented 
by these patients are going to require the 
best combined efforts of the radiologist, 
neurologist, and the orthopedist before a 
satisfactory explanation can be made and a 
rational form of treatment estabhshed 
It is probable that when all secondary 
pathologic changes are understood it will 
be unnecessary to resort to vague terms in 
explaining pain distributions 

When one reahzes that there are at least 
IS different muscles in each lower ex- 
tremity which receive part of them inner- 
vation from the fifth lumbar segment, it is 
not difficult to understand the widespread 
distribution of pain presented by a patient 
suffering with a lesion of this segment 
Sensory distributions are also confusing 
Tins has been demonstrated by the classical 
work of Foerster who has shown a wade 
individual variation in distributions and 
extensne overlapping of the dermatomes 
of the lower extremities In those cases 
presenting an extra vertebra there is un- 
doubtedly an extra nerve segment which 
adds further to the confusion of the neural 
examination 

It has been found by the author from a 
stud} of 1,000 patients who complained of 
pain in the lower part of the back and 


legs that the x-ray studies of approximately 
30 per cent showed an anomaly of the 
lumbo-sacral spine About 16 per cent 
presented the anomahes commonly spoken 
of as liunbanzation and sacralization 
While this terminology will be employed in 
this paper it is not wholly adaptable due 
to the fact that an occasional case actually 
presents an extra- vertebral segment within 
the column For this reason, unless studies 
of the entire spme are available, it is well 
to use the terminology of Schmorl who has 
spoken of these segments as lumbo-sacral 
transitional vertebrae 

Since x-ray studies of the entire column 
were not available m all cases m this series 
it has been necessary to classify according 
to the number of sacral segments pre- 
sented Thus the term “lumbarization” 
indicates that there are four sacral verte- 
brae below the anomalous segment, while 
* sacralization” indicates that there are five 
sacral vertebrae below the anomalous seg- 
ment 

The accompanying classification with the 
percentage of occurrence of each lesion in- 
cludes only those anomahes which in the 
author’s opimon are responsible for clinical 
symptoms 



Lesion 

Percentage 

Occurrence 

1 

Sacralization 

7 00 

2 

Liunbanzation 

S 75 

3 

Imperfect fusion of sacral 



lateral masses 

7 75 

4 

Spondylolisthesis 

3 25 

5 

Facet fragmentation and anomalies 

2 00 


Total 

2S 75 


The majority of patients suffering ivith 
anomalous lumbo-sacral spines present 
both localized and segmental symptoms 
When a nerve root approximates a de- 
generative bone change so closely that it 
becomes irritated, either by an inflamma- 
tory reaction or direct mechanical contact, 
segmental symptoms result There are de- 


1 PrLM-tUcJ before the I ifth International Congress 
of Radioing} in Chicago Sept 13-17, 19,17 

3bl 
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The \-rays reveal a narrowing of the 
fifth lumbar intervertebral disk and a 
subluxation of the lumbo-sacral facets on 
the side opposite the fixed transverse proc- 
ess (Fig 2) If the history of pain dates 
from young adult life there will also be 
observed a narrowing of the fourth lumbar 
intervertebral disk and a subluxation of the 
facets between the fourth and fifth lumbar 
vertebra as shown in Figure 1 
Bilateral sacralization of the fifth lumbar 
xertebra, providing there is bony or good 
fibrous fixation, is an excellent assurance 
against degeneratix e changes of the lumbo- 
sacral articulation When symptoms from 
such a lesion appear early in life there is 
usually a definite history of injury When 
they appear m middle life the onset as a 
rule is insidious in character Segmental 
symptoms accompanying this lesion follow 
primarily the distribution of the fourth 
lumbar nerve on either side 

The x-rays reveal a narrowing of the 
fourth lumbar intervertebral disk and a 


subluxation of the corresponding facets 
1 he degree depends on the duration of the 
lesion (Fig 3) 

LUXIBARIZATION 

Lumbarization of the first sacral verte- 
bra was found m S 75 per cent of the cases 
in this series Its occurrence was slightly 
more frequent in the male than in the fe 
male Like the former lesion, it may be 
cither unilateral or bilateral, and clinical 
symptoms are due to traumatic degenera 
tive changes caused by altered mechanics 
Unilateral lumbanzation may cause seg 
mental symptoms, in addition to localized 
pain, as a result of traumatic degeneratn e 
changes at two different sites Patients 
presenting this anomaly and who suffer 
symptoms during young adult life usually 
give a history of injury If the pam radi 
ates down the extremity, it follows pn 
manly the distnbution of the fifth lumbar 
nerve Either extremity may be involved 
The x-rays on such a patient will reveal 



Flg 3 Bilateral sacrnhzation showing sublimation of the articular facets between the fourth and fifth 
lumbar vertebra; 





Fig 2 Unilateral sacralization showing settling of the dish on the free side. 


ather are caused by degenerative changes 
esultmg from altered mechanics which 
lave caused an abnormal stress on the 
ntervertebral disk 

Symptoms resulting from a unilateral 
iacrahzation may appear in young adult 
ife or may be delayed until middle hfe 
i,Vhen appearing m young adult hfe there 
s usually a history of injury In addition 
:o the localized symptoms these patients 
frequently complain of pam in the lower 
interior thigh and knee on one or both 
sides A history of the knee ‘ gmng way” 
is not uncommon Segmental symptoms 
follow primarily the distribution of the 
fourth lumbar nerve 

Careful \-ra>s of such a case will rexeal 
a subluxation of the articular facets be- 
tween the fourth and fifth lumbar xerte- 


at this stage The vertex of the lumbo- 
sacral angle is located between the fourth 
and fifth lumbar vertebras rather than be- 
tween the fifth lumbar and first sacral 
vertebra; This indicates abnormal stress 
on the posterior fibers of the fourth lumbar 
intervertebral disk 

Providing the fourth lumbar interverte- 
bral disk escapes acute traumatic changes, 
patients do not develop symptoms until 
they approach middle life The usual course 
of exents is a gradual onset of pam m the 
lower back, followed in a period of weeks, 
months, or jears by pam radiating dowm 
the leg opposite the fixed transverse process 
to the posterior thigh and lateral aspect 
of the calf, ankle, and foot Symptoms 
and findings follow the distribution of the 
fifth lumbar nerxe 
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tal symptoms throughout the distribution 
of the first sacra! nerve on either side 
The \-rays on such a case show degenera- 


Segmental symptoms predominate in 
this lesion and follow the distribution of the 
fifth lumbar, first, second, and third sacral 



Fig 5 Unilateral lumbarization showing narrowed rudimentary intervertebral dish 
and subluxation of facets on free side (retouched) 


tive arthritic changes involving the rudi- 
mentary facets between the first and second 
sacral vertebrae in addition to the lumbo- 
sacral changes Due to supenmposed bony 
structures this is one of the most difficult 
cases to reveal by the \-ray, and for this 
reason a most careful technic must be 
employed (Fig G) 

IMPERFECT FUSION OF SACRAL LATERAL 
MASSES 

Imperfect fusion of the sacral lateral 
masses was found m 7 75 per cent of the 
cases m this senes Its occurrence was 
found to be practically the same m the two 
sexes In the majonty of cases symptoms 
make their appearance m young adult life 
There is usually a history of injury whi 
may be comparatively mild m character 


nerves Pam through the third sacral 
nerve radiating mto the scrotum in th e 
male and the labia m the female mvanably 
suggests pathologic changes of the genito- 
urinary tract For this reason these pa- 
tients are investigated time and again for 
such changes 

It is possible that a prolapse of the nu- 
cleus pulposus of the fifth lumbar interver- 
tebral disk is responsible for sacral nerve 
symptoms in this lesion Again they may be 
due to irritation of the sacral nerves within 
the narrow sacral neural canal caused by 
motion between the first and second sacral 
vertebra The latter view has been 
strengthened by a case operated upon which 
revealed adhesions of the sacral nerves at 
this site The fifth lumbar nerve changes 
which predominate after symptoms have 
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a subluxation of the lumbo-sacral facets 
and a narrowing of the lumbo-sacral inter- 
vertebral disk (Fig 4) 

Patients presentmg the same anomaly 
may not develop symptoms until middle 
or late life Segmental symptoms follow- 
ing the course of the fifth lumbar nerve may 
be present on either side, but frequently 
there is also clinical evidence of first 
sacral nerve involvement on the side which 
corresponds to the lumbanzed lateral sacral 
mass 

The x-rays on such a case in addition to 
the narrowing of the lumbo-sacral inter- 
vertebral disk and the subluxation of the 
lumbo-sacral facets show a narrowing of 
the rudimentary disk and a subluxation 
of the imperfectly developed facets between 
the first and second sacral vertebrae on 
the free side (Fig 5) The degenerative 
changes are usually quite apparent at this 
age period 

Bilateral lumbanzation of the first sacral 
vertebra may or may not cause clinical 
symptoms, depending to a large extent on 


the amount of mobility between the first 
and second sacral vertebrae 

The distribution of pain m those pre- 
senting this anomaly vanes considerably 
with the age of the patient If cluneal 
symptoms appear between the ages of 
20 and 45 and progress to the point at 
which pain is radiating down the lower 
extremities, it will be found that such 
symptoms follow primarily the distribu- 
tion of the fifth lumbar nerve Either ex- 
tremity may be involved Symptoms in 
these patients cannot be differentiated 
clinically from those whose x-rays show a 
destruction of the lumbo-sacral interverte- 
bral disk without an anomalous spine 
The x-rays aside from the anomaly show 
a narrowing of the lumbo-sacral interver- 
tebral disk and a subluxation of the cor- 
responding facets The degree as viewed 
in the roentgenogram vanes directly with 
the duration of the destructive process 
After the age of 45, with or without the 
symptoms already descnbed m the younger 
group, these patients may present segmen- 
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1 ig 7 Spondylolisthesis showing break. in 
ptdn.lL of fifth lumbar vertebra anil forward dts 
placement of lumbar -.pint on first sacral table. 


\-ray, and gross findings suggested afrac 
turc Complete recovery followed surgical 
treatment 

Under this phase of the classification 
there have been included a few rare cases 
that presented symptoms characteristic of 
this group and whose \-ray studies showed 
an o\ er-development of one of the first 
sacral facets Aside from the magnitude of 
the facet there was evidence of sclerosis and 
marginal irregularity characteristic of a 
degenerative arthritic change 

Of the few cases seen, symptoms made 
their first appearance during the fourth 
decade of life, and clinical examinations 
revealed that segmental symptoms fol 
lowed the distribution of the fifth lumbar 
nerve on the side which corresponded to 
that of the enlarged facet 
There are other anomalies of the lumbo- 
sacral spine which have not been included 
in this classification due to the fact that 
they play a secondary part m the produc 
tion of symptoms A spina bifida occulta 
of the first sacral vertebra is an example of 
such a lesion This lesion in itself has no 
clinical significance, but when combined 



n a TmDerfect fusion of sacral lateral masses 
hanges involving inferior margin of sacro-iliac joints 
ion of lumbo-sacral facets 


Patient aged 15 years Note degenerative arthritic 
double articulation of sacrum ^ 
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become chrome must be explained on the 
basis of facet changes due to the fact that 
this nerve emerges from the canal without 
crossing the lumbo-sacral disk 

From the x-ray study this lesion might 
well be considered the mildest form of a 
lumbanzed first sacral segment The lat- 
eral masses of the first and second sacral 
segments show an imperfect or complete 
failure of fusion The sacrum forms a 
double articulation with the lhum, and 
traumatic degenerative changes involving 
the inferior borders of the sacro-ihac joint 
are evidenced by sclerosis and osteophyte 
formation at this site Such changes may 
be observed as early as the latter half of the 
second decade of life The lateral studies 
show a rudimentary intervertebral disk be- 
tween the first and second sacral verte- 
bras In most cases presenting this lesion 
there is a degeneration of the lumbo- 
sacral intervertebral disk and a subluxation 
of its corresponding facets (Fig S) 

SPONDYLOLISTHESIS 

Spondylolisthesis was found in 3 75 per 
cent of the cases in this senes Its occur- 
rence was practically the same in both 
sexes 

This lesion may cause symptoms at any 
age penod after infancy The clinical 
findings vary widely with individuals, de- 
pending to a large extent on the amount of 
forward displacement Segmental pain is 
not a predominant finding m these cases, 
pain in the low er part of the back radiating 
through to the abdomen, the antenor upper 
tlngh, and the groin is a more common 
finding Symptoms of this lesion may be 
mistaken for appendicitis or a pelvic dis- 
order 

The x rays show a bilateral break in the 
bony continuity of the pedicle of the fifth 
lumbar vertebra and in most cases a vary- 
ing degree of forward displacement of the 
lumbar spiue on the first sacral table (Fig 
7) In rare cases the forw ard displacement 
may progress to the extent that the lumbar 
spine descends m front of the sacrum Oc- 
casionally a similar lesion involving the 
fourth lumbar \ertebra may be observed 



Fig 0 Lumbartzaticm of first sacral vertebra 
showing degenerative arthntic changes of rudi 
mentary superior second sacral facet 


FACET FRAGMENTATION AND ANOMALIES 

Facet fragmentation and anomahes were 
found in 2 per cent of the cases m this 
senes 

There is always considerable question 
whether a break m the bony continuity of 
a facet is the result of trauma or altered 
development Mitchell has considered 
such lesions as fractures, while Nichols 
and Shiflett have referred to them as un- 
uiuted anomalous epiphyses The author 
favors the opinion of Mensor who believes 
that the majority of such lesions are frac- 
tures but that a developmental failure of 
fusion accounts for the lesser percentage 
The clinical findings are locahzed pain 
with its accompanying changes and fre- 
quently segmental symptoms involving the 
distribution of the ner\ e which emerges at 
the site of change A loss of both motor 
and sensory function of the fifth lumbar 
nerve on the affected side was observed by 
the author in such a case The history, 



A STUDy OF THE EFFECT OF THORIUM DIOXIDE SOL 
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BIRD R STEPHENSON, Ph D , Physicist, Buffalo, N Y 

From the Buffalo City Hospital 


T HE large number of recent contri- 
butions to the literature suggesting 
the use of radio-actn e substances as 
a diagnostic method — such as hepato- 
henography, arteriography — and as a ther- 
apeutic measure, has prompted the present 
investigation Following the unpublished 
work of C R Orr and B R Stephenson, 
of our laboratories, w'ho, in 1932, were 
successful in producing shadowgrams with 
a section of liver from a patient injected 
with thorium dioxide sol, we set about 
determining the latent effects of this 
radio-active material Two methods of 

approach were used (1) experimental 

animals were injected until the sol and 
detailed microscopic examinations made 
of the reticulo endothelial structure after 


periods of from 24 hours to 385 days, 
and (2) roentgen films were exposed 
to prepared ampules of the sol, to dned 
specimens of the, liver and spleen, and to 
histological sections in an effort to demon 
strate radio-activity We wish to add 
our findings to those of the increasing 
group of wmrkers who believe that the 
use of radio-active salts, particularly the 
thorium preparations, is fraught with 
grave danger 

RADIO-ACTIVITY 

Thorium is a well-known radio-actne 
element which disintegrates slowly ( 22 ), 
takmg several years to reach equilibrium 
with its disintegration products (Fig 1) 
When thorium preparations are first made 
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with a destruction of the himbo-sacral 
disk it plays a definite r61e When there 
is a well formed spinous process of the first 
sacral segment the descent of the fifth 
lumbar vertebra and the overriding of the 
lumbo-sacral facets are stopped by the con- 
tact of the spmous processes of the two 
vertebne In the absence of a well formed 
first sacral spmous process the descent may 
continue until the first sacral facets lodge 
in the inferior vertebral notch The latter 
results m sclerosis and occasionally spur 
formation at this site This is due to the 
fact that the first sacral facets have been 
converted mto weight-bearing structures 
This change can be observed m anteropos- 
terior stereoscopic studies and occasionally 
is misinterpreted as a break in the bony con- 
tinuity Such spurs attached to the in- 
ferior vertebral notch of the fifth lumbar 
vertebra have been observed by the author 
in three postmortem studies (Fig 9) 

Positional asymmetry of the first sacral 
facets is a common anomaly of the lumbo- 
sacral spine The articular surface of one 
facet may be m the anteroposterior plane 
while that of the other may be m the trans- 
verse or oblique plane The mechanical 
disadvantage resulting from such a varia- 
tion undoubtedly hastens a degenerative 
change of the facet articulations In the 
author’s opinion, however, such an anom- 
aly in itself is not productive of signifi- 
cant cluneal symptoms When observed 
in the x-ray film of a patient suffering symp- 
toms characteristic of this group there are 
usually associated a settling of the lumbo- 
sacral intervertebral disk and an over- 
riding of the facets 



Fig 9 The descent of the fifth lumbar 
vertebra is occasionally stopped by the first 
sacral facet which lodges in the inferior 
vertebral notch This in turn causes 
scarring and spur formation at this site 

have undergone a degenerative change 
The former is as important as the latter in 
the author’s opinion 
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there might be some latent effects from the body, Martland (61, 79) was the first to 
use of thorium preparations Ericksen point out that even very small doses 
and Rigler (38), while admitting that retained in the body over a penod of 
there might be some possible harm due years may cause serious damage Stewart, 
to long storage, yet believed that thorium Binhorn, and Illiek (62) were the first to 
is eliminated sufficiently to be used in obtain shadowgrams by placing the spleen 
safety Robins and Goldberg (39) and from an autopsied case over a photo- 
Allen and Camp (40) also admitted the graphic plate They declared that, in 
possibility of future damage but could view of the possible danger, the mjecbon 
find no definite indications of harmful of thorium does not give enough mdepen- 
effects Huguemn and Nemours (41) sug- dent information to justify its use Bun- 
gested it might cause some hepatic in- geler and Krautwig (63), after a critical 
sufficiency Ucke (42) believed that analysis, warned that the substance should 
blockage by thorium sol might impair not be used in human beings, but should 
the immunizing processes of the endothelial remain hmited to ammal experiments 
system, while Bauke and Koch (43) and Buchner (64), Anders and Leitner (65), 
Bucky and Leitner (44) showed by e\- Leitner (66), and Shute and Davis (67), 


periments that the phagocytosing ability after careful histological studies, cau 
is measurably decreased m injected rab- tioned against its use in human subjects 
bits Ehrhardt (45) found that injected The Council of Pharmacy and Chemistry 
mice did not become pregnant, while of the American Medical Association (68), 
Kadrnka (46), on the contrary, found in 1932, voted that thorium dioxide sol 
that guinea pigs heavily injected bore be not accepted for intravenous admmis- 
normally developed living young Men- tration Pearse (69), in discussing the 
ville and Ane (47) and Naegeli and work of Warren and Oehlbeck (70), stated 


Lauclie (4S) suggest waiting for further 
study Rigler, Koucky, and Abraham 

(49), Kadrnka (46), Cooke (50), Pohle 
and Ritchie (51), Contiades, Naulleau, 
and Unger (52), and Capocaccia and 
Vallebona (53) recommend that, because 
of the possible damage to the reticulo- 
endothelial system due to delayed reac- 
tion, the use of thorium dioxide sol be 
limited to aged patients and hopeless 
cases Hirsh and Morton (54) placed 
sections of liver and spleen over films, but 
were unable to find any trace of radio- 
activity up to four weeks’ exposure, 
in spite of this they advised the restriction 
of its use to old persons, or to hopeless 
cases Lemsohn (55), Larnbrn (56 57), 
Whitaker, Davie, and Murgatroyd (5S), 
and Vajano (59) all mention the slow 
elimination of the thorium dioxide sol 
with its possible delayed results, whfie 
Popper and Klein (60) because of the 
delayed activity, do not accept this method 

for routine work f 

Of those who have opposed the use o 
radio-active material for injection mto the 


that the autopsied liver and spleen of am 
mals injected one year previously fogged 
a film after several days’ exposure In 
the latter part of 1936 several authors 
opposed the use of this preparation for 
injections Fleming and Chase (71) were 
the first to obtain shadowgrams of histo- 
logical sections from an autopsy liver 
specimen They advised against the use 
of thorium dioxide sol in patients if the 
expectancy of life is more than two years 
Taft (72, 73) measured the radio-activity 
of the product and warned against its 
use, inasmuch as the radio-activity was 
equivalent to that which Martland had 
found to be dangerous Selbie (74) and 
Roussy, Oberling, and Gu£nn (75) also 
counselled against its use, smce they 
found that it produced sarcomas in ex- 
perimental rats and mice Evans (76, 
77), after measuring the activity of thorium 
dioxide sol, stated that the increasing 
alpha-ray activity of the mesothonum 
formed would probably prove dangerous 
to the patient after several years Finally, 
the French co mmi ttee composed of Duval, 
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ANOMALIES OF LUMBO-SACRAL bfi-w 


ath a destruction of the lumbo-sacral 
js k it plays a definite r61e When there 
3 a well formed spinous process of the first 
.acral segment the descent of the fift 
unibar vertebra and the overriding of the 
Lumbo-sacral facets are stopped by the con- 
tact of the spmous processes of the two 
vertebrae In the absence of a well formed 
first sacral spmous process the descent may 
continue untd the first sacral facets lodge 
m the inferior vertebral notch The latter 
results in sclerosis and occasionally spur 
formation at this site This is due to the 
fact that the first sacral facets have been 
converted into weight-bearing structures 
This change can be observed in anter op os- 
tenor stereoscopic studies and occasionally 
is misinterpreted as a break m the bony con- 
tinuity Such spurs attached to the m- 
fenor vertebral notch of the fifth lumbar 
vertebra have been observed by the author 
in three postmortem studies (Fig 9) 

Positional asymmetry of the first sacral 
facets is a common anomaly of the lumbo- 
sacral spine The articular surface of one 
facet may be in the anteropostenor plane 
while that of the other may be m the trans- 
verse or oblique plane The mechanical 
disadvantage resulting from such a varia- 
tion undoubtedly hastens a degenerative 
change of the facet articulations In the 
author’s opinion, however, such an anom- 
aly in itself is not productive of signifi- 
cant clinical symptoms When observed 
in the x-ray film of a patient suffering symp- 
toms charactensbc of this group there are 
usually associated a settling of the lumbo- 
sacral intervertebral disk and an over- 
riding of the facets 

It is not the purpose of this paper to dis- 
cuss treatment , however, in planning such 
the importance of carefully posed and 
thoroughly studied x-ray films cannot be 
over-emphasized The same is true of the 
clinical examination and observation A 
hasty decision to fuse the anomalous 
lumbo-sacral spine frequently results in an 
unjust criticism of the procedure Treat- 
ment both surgical and non-surgical should 
be directed at widening the constricted 
foramina and putting to rest joints which 



Fig 9 The descent of the fifth lumbar 
\ ertebra is occasionally stopped by the first 
sacral facet which lodges m the inferior 
vertebral notch This, in turn, causes 
scamng and spur formation at this site 

have undergone a degenerative change 
The former is as important as the latter in 
the author’s opinion 
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they are free of these products, with the 
exception of radiothonum It will be 
observed in Figure 1 that the original 
radiothonum. has practically disappeared 
at the end of 12 years and that the total 
radio-activity is at a minimum at the 
end of five years From this point on 
the activity again increases, attaining a 
value of 54 per cent of the maximum m 
ten years and of nearly 90 per cent at the 
end of 25 years 

Applying the above known facts con- 
cerning thonum to the thonum dioxide 
sol, Schlund (22) found by measurement 
that one ampule of the freshly prepared 
sol radiates as many alpha particles per 
second as one microgram of radium, thus 
the alpha-ray activity of three ampules 
(the average human dose) is equivalent 
to three micrograms of radium He 
stated, however, that if the sol is prepared 
from thonum nitrate which has aged 
five years, when the activity is at a mini- 
mum, it will contain only half this amount, 
or the equivalent of 1 5 micrograms of 
radium 

Taft (72, 73) reported a method of 
determining the radio-activity of a dose 
of thonum dioxide sol m the patient’s 
body and found it to give off gamma rays 
equivalent to 1 37 microgram of radium 
Small as this may seem,” he states, 
it is the amount found m the bodies of 
the girls who died of radium poisoning 
contracted when they painted radium on 
watch dials, and those who use it are on 
dangerous ground ” 

The Radium Institute of the Academy 
of Freiburg, according to Kadmka (46), 
investigated the activity of 100 c c of 
thonum dioxide sol and found it to have a 
radio-activity equn alent to 1 24 micro- 
gram of radium 

Warren and his eo- workers (69, 70) 
found that 7i cc of thonum dioxide 
sol is equn alent to 0 S microgram of 
radium, while the alpha-ray activity is 
equal to 1 "> to 3 microgranis of radium 
l la latter is verv important because of 
the intimate relation between the thonum 
and the tissue cells in the bod\ ’ 


Evans (77) on Nov 2, 1936, earned out 
for us an analysis on a 25 c c commer- 
cially prepared sample of thonum dioxide 
sol and found it had a “gamma-ray ac- 
tivity equivalent to 0 25 microgram of 
radium when both the sol and radium 
gamma-ray measurements are made with 
10 mm of lead filtration ” He believed 
also that the “alpha-ray effects produced 
m patients over a penod of from five to 
ten years may be more senous than early 
gamma-ray measurements might indicate ” 

REVIEW OF THE LITERATURE 

Folio wmg the work of Oka (1) and 
Radt (2, 3), many investigators have 
earned out more or less extensive ex- 
periments on animals, while hundreds of 
patients have been injected with the 
thonum dioxide sol for diagnostic pur- 
poses The bibliography of 79 papers 
here assembled is still only a partial list 
of all those published on this subject 
In reading this literature one becomes 
aware of the tendency to emphasize the 
tremendous benefits achieved by the use 
of the sol as an ideal contrast medium and 
to minimize its ill effects, particularly 
those of delayed radio-activity There 
are relatively few articles which state 
that the use of the preparation is defi- 
nitely dangerous, and should not be used, 
therefore, m human beings 

The first 36 articles listed m the bib- 
liography all favor the use of thonum 
dioxide sol, and make very little mention 
of any possible danger Many of these 
articles, it is true, refer to its use m arten- 
ography in which case the dose is rela- 
tively small 

Yater and Otell (13), who are widely 
quoted regarding the harmlessness of 
thonum dioxide sol, stated that the 
Bureau of Standards “showed that the 
radio-activity of thonum dioxide sol is 
negligible ” This was unfortunate, for 
the Bureau later stated (37) that their 
earlier tests were informal and that they 
had not studied this problem sufficiently 
to make any definite statement 

Another group of wnters suggested that 
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Tig 3 A Photomicroscopic section of liver (150 X) rabbit No 9 injected mtrnpentoneally with Sec 
of thorium dioxide sol 12 months previously Note accumulation of dark masses (thonum) increase in fat, 
and slight interlobular increase of fibrous connective tissue 

Tig 3 B Photomicroscopic section of liver (450 X) rabbit No 3, injected with 4 4 c c per kilogram bod> 
weight, four and one half months before Note the maturing granulation tissue about thonum dioxide 
masses There is degeneration of some adjacent liver cells and hyperplasia of others 

Fig 3 C Photomicroscopic section of liver (250 X) rabbit No 6 Note aggregates of dark gray globules 
(thonum) There is very definite proliferation of fibrous connective tissue and a slight lymphocytic mfiltra 
tion about the hepatic tnmty There is a hyperplasia of some hepatic cells at the penphery of lobules 
Tig 3 D Photomicroscopic section of liver (250 X) rabbit No 14 three months after intravenous 
injection of 4 4 c c per kilogram body weight Note the large area of focal necrosis surrounded by well 
defined exudative inflammation which is m turn flanked by early productive inflammation 

Fig 3-£ Photomicroscopic section of spleen (250 X) rabbit No 14 Note the dark gray incgular 
aggregates of thonum dioxide The penphery of lymphoid follicles is degenerated and the central portions 
are hyperplastic There is a slight amount of fibrosis 

Fig 3 -F Photomicroscopic section of bone marrow of femur (150 X) rabbit No 6 Note the large and 
small dark masses of thonum and hemopoietic inactivity 


surface of the liver The peritoneum ance The nuclei of such cells were poorly 
both parietal and visceral, was distended differentiated 

with large collections of thonum The Bone Marrow — Rabbit No 6 (Fig 3-F) 

subserosa and voluntary muscles con- The bone marrow contained collections 
tamed large irregularly shaped phagocytic of round and ovoid highly retractile 
cells whose’ cytoplasm was laden with violaceous bodies which appeared to be 
amorphous matenal of the same appear- m the thin-walled sinusoids There were 
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TABLE I —DATA ON RABBITS INJECTED WITH THORIUM DIOXIDE SOL 


Amount 

Injected 


Wt at 

Rabbit Weight Death 
Number (gm ) (gm ) 

Date 

Inj 

Total 
(cc ) 

c c 

per 

Wg 

12 

2 200 


12/4/34 

2 5 

1 1 

11 

2,200 



0 

0 

16 

1,900 

1,585 

12/4/34 

2 25 

1 2 

15 

1900 



0 

0 

3 

3,600 

2 700 

6/12/34 

16 

4 4 

14 

2640 

2,500 

12/4/34 

12 

4 4 

13 

2 640 

2 950 


0 

0 

6 



7/7/34 

20 


9 



8/22/34 

8 


5 

2 270 


7/20/34 

20 

8 8 


Vol Wt VoL 


Place 

Administered 

Manner 

of 

Death 

Time 

after 

Inj 

Wt of of of of 

Spleen Spleen Liver Liver 
(gm ) (e c )(gm ) (c c ) 

Intravenous 

Killed 

24 hours 

1 2 

1 1 


0 

Killed 

24 hours 

0 793 

0 9 


Intravenous 

Nat 

33 mos 

0 533 


40 

0 

Nat 

4 mos 




Intravenous 

Nat 

4 5 mos 




Intravenous 

Nat 

3 mos 

3 678 

2 7 

96 91 

0 

Killed 

3 mos 

I 58 

1 5 

87 82 

Intrapentoneally 

Nat 

14 6 mos 





1 year 


Intraintestinally 


Regaud, Rouhier, Bazy, and Beclere (78) 
recommended that radio-active substances 
be completely abandoned m therapeutic 
injections 

EXPERIMENTAL DATA 

The purpose of the investigation with 
thorium dioxide sol was to determine 
(1) The site of storage, (2) The delayed 
effect on body tissue, (3) The degree of 
radio-activity, (4) The rate of elimination, 
(5) The route of elimination 

Three groups of rabbits, varying from 
2 to 4 kgm in weight, were injected The 
usual method was to mject three equal 
fractional doses on Succeeding days Rab- 
bits No 12 and No lb received intra- 
venously a total dose of 1 1 and 1 2 c c 
per kgm body weight, respectively, the 
controls, No 11 and No 15, received 
none The second group, No 3 and No 
14, received mtravenously 4 4 c c per 
kgm body weight, rabbit No 13 was the 
control The third group, No 6 and No 
9, received intrapentoneally 20 c c and 
S c c , respectively Rabbit No 5 re- 
ceived by accident 20 c c intra-intestinally 
Table I contains a complete summary of 
the doses, weights, and other pertinent 
data 

The animals were maintained on the 
same diet tliroughout the entire experi- 
ment Roentgenograms were then taken 
at intervals, employing a constant technic 
of ob kv , 100 ma , 10 in distance, y 110 
sec exposure 


RADIOLOGICAL FINDINGS 

The roentgenograms of rabbit No 16 
(Fig 2 -C) taken two and one-half years 
after injection, showed no change m the 
density of the liver and spleen as compared 
with roentgenograms taken immediately 
after injection Roentgenograms of the 
humerus of No 14 (Fig 2 -E), taken three 
months following injection, showed a 
marked increase in density of the medul- 
lary canal as compared with roentgeno- 
grams of the control No 13 (Fig 2 -D) 

Roentgenograms of No 6, which re- 
ceived 20 c c intrapentoneally, showed 
the pentoneal, diaphragmatic, and sub- 
sternal lymph channels packed with 
thonum 

Roentgenograms of No 5, which un- 
intentionally received 20 c c mtra-in- 
testmallv, taken one-half hour, 20 hours, 
and six days, respectively, following in- 
jection, revealed that all the matenal had 
been eliminated from the intestinal tract 
The increased density of the spleen in- 
dicated, however, that some of the thonum 
had been absorbed and stored in the 
reticulo-endothelial system 

The comparative roentgenograms (Figs 
2-4 and 2-B) of a patient injected May 
10, 1933, exhibited no change in density 
of the liver and spleen after a penod of 
four years 

The results of these roentgenographic 
studies confirm those of many authors in 
demonstrating that the thonum is stored 
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None of the controls showed any ab 
normalities whatsoever 


The histological findings here reported 
are practically identical with those re- 
ported by Whitaker, Davie, and Murga- 
troyd (5S) 


RADIO-ACTtVIT\ 

As previously stated, Prof R D Evans 
measured for us the radio-activity of 
an ampule of thorium dioxide sol and 
found it to be equivalent to 0 2,1 micro- 
gram of radium when measured through 
10 mm of lead 

Rabbit No 12, which received ap- 
proximately 10 per cent of one ampule, 
was taken to Cambridge, Aug 27, 1937, 
where the radio-activity of the five rabbit 
was measured by Professor Evans The 
rabbit died the following day An autopsy 
was performed and the dried material 
sent to Professor Evans Both the live 
rabbit and the dried material showed 
50 50 per cent retention The large 

uncertainty is due to the fact that the 
0 025 microgram of radio-actne material 
injected approaches the lowest limit that 
can be detected by gamma-ray measure- 
ments 

The radio-activity of the sol and of 
injected specimens was demonstrated m 
this laboratory by means of photographic 
films and the spinthariscope 
Roentgen films were exposed to a com- 
mercial ampule of the sol, after eight days 
there was a marked fogging on the emul- 
sion, the shadow clearly outlining the 
ampule 

The liver and spleen of rabbit No 3 
were dried and placed directly over a 
film with lead strips interposed between 
the film and the specimens to produce 
contrast Distinct shadows were produced 
by exposures ranging from 45 days down 
to two hours (Figs 4 -A, 4 -B, 4-C), and 
a fain t shadow was also obtained in only 
one hour These pictures, after Martland 
(79), are called ‘‘shadowgrams ” The 
lungs (Fig 4r -G) and the femur (Fig 4 -H) 
of rabbit No 14 also gave definite shadow- 
grams 


T e imnate the alpha radiation, dental 
clusal films in then- original covers were 
exposed to the same specimens Intense 
shadowgrams were obtained after five 
days exposure 

The relative strength of the penetrative 
radiation was demonstrated by placing 
aluminum filters ranging in thickness from 
U 3 mm to 2 mm between the specimens 
and the films Definite shadowgrams were 
obtained with 0 3, 0 5, and 1 mm of 
aluminum in two days and with 2 mm 
of aluminum in 20 days (Figs 4-D, 4-E, 
and 4 -F) 

Histologic sections of the liver of No 3 
and the spleen of No 14, ten micra thick, 
"'ere deparaffimzed and dried on slides. 
Fast panchromatic films were exposed to 
these slides and after 90 hours definite 
histoshadowgrams were obtained (Figs 
4 -I and 4-7) 

The presence of alpha radiation was 
demonstrated by placing a small bit of 
the dried spleen of No 3 m a spin than 
scope The large number of scintilla- 
tions produced on the screen demon- 
strated clearly the presence of alpha 
particles 

It is thus evident that if there is suf- 
ficient radio-activity to produce the above 
effects, then this radio-activity would pro- 
duce a continuous bombardment of the 
cells in the body tissues wherein it became 
lodged 

SUStMARY 

1 Injected thorium is engulfed by 
the reticulo-endothehal system, i e , the 
reticulum cells of the splenic pulp, lym- 
phatic tissue, and bone marrow, the en- 
dothelial cells of the liver capillaries 
(Rupffer cells), lymph sinuses, splenic 
sinuses, bone marrow, and suprarenal 
capillaries, and the phagocytic cells in 
connective tissue 

2 There lias been no evidence of 
elimination of this substance from the 
body during a four-year period of ob- 
servation This apparently results in a 
permanent blockage of the reticulo-en- 
dothehal system, and may thus impair 
its immunologic properties 
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weight in a period of four and one-half 
months, a portion of which was undoubt- 
edly due to an aborbon of eight dead 
young two weeks after injection No 14 
lost 140 grams after three months, while 
the control, No 13, gamed 310 grams 
No 16, which received a minimal dose, 
gained a maximum of 150 grams after 
two and one-half years and then lost 465 
grams in the three months preceding death 
These data would indicate that thonum 
dioxide sol so disturbed the body func- 
tions as to inhibit normal growth and 
nutrition 

The spleen of animal No 12 increased 
both m weight and volume markedly 
over the control No 11 after only 24 
hours It is to be noted that this was 
after injection of the minimal dose The 
spleen and liver of No 14, which was 
given a larger dose, showed a much greater 
increase over the control, the spleen 
being 130 per cent greater in weight and 
SO per cent in volume, while the hver 
increased 10 per cent in weight and 11 
per cent in volume 

From these data it would appear that, 
in spite of the loss of total body weight 
as compared to the control, the liver and 
spleen immobilized sufficient thonum to 
enlarge greatly both their relative and 
absolute weights and volumes 

PATHOLOGIC 1L FINDINGS, MICROSCOPIC 

Liver — The Kupffer cells in rabbit No 
12, which received the minimal dose, had 
engulfed the thonum, and the capillaries 
were hemorrhagically congested Addi- 
tional findings in a section of No 9 (Fig 
1-4) were pronounced fat vacuolization 
especially at the penphery of the lobules 
The fibrous tissue septa were increased 
in size and contained thonum 

Sections of No 3 (Fig 3 -B) which re- 
cencd a larger dose, showed a small 
amount of lymphatic infiltration of some 
of the bile ducts Throughout the entire 
section there were numerous areas of 
healing focal central necrosis, filled with 
large misses of thonum surrounded b\ a 
modente ci-ount of pink-stained col- 


SENSON thorium dioxide sol 375 

lagenous fibers in which the nuclei, for the 
most part, were hyperplastic, ovoid, and 
pear-shaped The adjacent hepatic cells 
presented two appearances m the one 
group the cytoplasm was poorly defined 
and the nuclei were karyolytic, in the 
other group, which is the predominant 
one, the cells were larger than normal, 
well defined, and had promment hyper- 
chromatic nuclei 

In sections of No 6 (Fig 3 -C) there was 
a definite increase of the fibrous connective 
tissue over that observed with smaller 
doses One very distinct area of focal 
necrosis was seen deep within the hver 
substance It was characterized by the 
deeper pink-staimng cytoplasm of the 
involved cells, distinct karyolysis, pyk- 
nosis, and complete loss of outhne of the 
nuclei In other nuclei karyorrhexis was 
seen The damaged cells contained tho- 
rium 

The section of No 14 (Fig 3-D ) showed, 
in addition to many of the above character- 
istics, multiple areas of necrosis There 
was a disbnet increase m periportal con- 
nective tissue 

Spleen — Sections of the spleen of No 
12 and No 9, which received compara- 
tively small doses, showed hemorrhagic 
congesbon throughout the red pulp with 
the lymph venous sinuses largely filled 
with thonum The penphery of the 
lymph follicles contamed shmy refracble, 
brown violaceous staining granules in- 
dicating thonum In relation to these 
there were large phagocytic cells, whose 
cytoplasm was laden with matenal of the 
same appearance 

In No 14, (Fig 3 -E), which received a 
much larger dose, the only addibonal 
change nobced was an almost complete 
replacement of the tissue by the irregularly 
shaped large masses, which were pre 
sumably thonum 

Abdomen The abdomen showed no 
changes, except m rabbit No 6 which had 
recened a large dose intrapentoneally 
The organs grossly were not remarkable, 
except for the presence of tiny yellow- 
gray points just discernible on the cut 
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3 Thorium dioxide sol has been demon- 
strated, by means of shadowgrams, to 
be definitely radio-active m both prepared 
ampules and when engulfed in body 
tissues Even minute amounts of in- 
jected tissue have been shown to be radio- 
active by means of histoshadowgrams 
and by the spinthariscope The use of 
filters has shown that both alpha and 
gamma radiation are present 

4 The following histologic changes 
have invariably been found 

(a) The reticulo-endothehal system 
phagocytoses the thorium dioxide 

(b) The liver shows pathologic changes 
varying from simple cloudy swelling to 
profound necrosis, depending upon the 
dose These changes are followed by 
fibrous tissue proliferation giving a pic- 
ture similar to mild nodular hyperplastic 
cirrhosis 

( c ) The spleen shows damage varying 
from degeneration of the lymph fol- 
licles to marked necrosis, even of the 
vessels and interstitium 

(d) The bone marrow contains large 
clusters of thorium and shows hemato- 
poietic depression 

(e) The lung histocytes contain tho- 
rium with no definite tissue damage 

{j) The adrenals contain thorium in 
the reticulo-endothehal cells There is 
questionable degeneration of the cortical 
cells m the zona glomerulosa 

CONCLUSIONS 

We believe that thorium dioxide sol 
should not be injected mto human beings 
because 

1 It is not eliminated from the body 

2 It apparently blockades the reticulo- 
endothehal system and may thus adversely 
affect some of the body’s immunity mecha- 
nism 

3 It may, as m our experimental 
animals, profoundly damage the liver and 
spleen parenchyma, with early and late 
degenerative changes 

4 It is a radio actn e substance, and 
undoubtedly has dangerous cumulatix e 
radio actn e effects 
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PERIPHERAL BLOOD PHENOMENA AND DIFFERENTIAL RESPONSE OF BONE 
MARROW AND LYMPH NODES TO HYPERPYREXIA 1 J 

By CHARLES A DOAN, M D Columbus , Ohio 
Division of Research Medicine, Department of Medicine, Ohio State University 


= |pHE importance of the cellular ele- experimental conditions one single x-ray 
ments of the blood and connective exposure, of even smaller dosage (19 r 
tissues to the maintenance of health units) invariably produced definite nu- 
and the control of disease has been in- clear chromatin degeneration m mdivid- 
creasingly apparent since the early studies ual myelocytes throughout the femoral 
of Metchnikoff It is now recognized marrow in pigeons, as observed at the end 
that every circumstance which affects of 24 hours 

the complex mammalian body affects the Knowing these facts about the cells of 
hemolytopoietic mechanism, in some de- the blood and their sites of origin, it 
gree, for ‘ weal or woe " Most assuredly becomes important to analyze and to 
is this true of all physical or physico- appraise the effect of any new therapeutic 
chemical agents Deep x-ray, the gamma procedure upon these important acces- 
rays of radium, mesothonum, thorium X, sories to the total defense forces and 
and other radio-active substances are now strategy of the body in disease Where- 


known, after a costly toll of scientific and 
mdustnal lives, to have a special destruc- 
tive affinity for the hemopoietic tissues 
Lymphatic tissues are perhaps the most 
susceptible, while myelopoiesis and ery- 
tlirogenesis show a variable latent penod 
before the destructive effect becomes ap- 


parent 

Personal observations at the Rocke- 
feller Institute (1) with the introduction 
of radium chloride and mesothonum in 
small dosage in rabbits over a prolonged 
penod (more than a year) resulted not 
only m the progressive destruction and 
inhibition of cytogenesis in lymph nodes 


and bone marrow, but m two instances 
osteogenic sarcomas developed terminally 
The question as to whether under 
favorable circumstances these physical 
avents may ever be primarily stimulatory 
h£ long been debated “Stimulating- 
doses (7=0 S E D , 39 r units) of x-ray 
have been advocated m agranulocytic 
angina, for example (2) It has been our 
experience (3, 4), however, that under 
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fore, the present study of the development, 
the distribution, and the functional ef- 
ficiency of the cellular forces of the body as 
influenced by “fever,” induced by the 
various means which have been advo- 
cated and are being used to-day in modem 
medical practice Through the interest 
of Professor Dreese, and with the co- 
operation of Professor Byrne, of the 
Department of Electrical Engineenng, 
Ohio State University, a high frequency, 
short wave radiotherm was constructed, 
installed in the Medical Research labora- 
tories, and a comprehensive and extensive 
senes of studies in rabbits was undertaken 
m 1932 In Apnl, 1934, through the 
courtesy of Mr Charles F Kettering and 
Dr Walter Simpson, an air-conditioned 
fever cabinet, the Kettering Hypertherm, 
was installed on the Research Service, 
the University Hospital, making it pos- 
sible to extend our studies of the cellular 
reactions during artificially induced hy- 
perpyrexia to selected human patients 
Meantime, similar cellular studies have 
been made for companson and contrast, 
during fever episodes induced by the 
intravenous inoculation of typhoid vac- 
cine, and by malaria inoculata In several 
instances the same patients were sub- 


therm cabinet 
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postmortem sur\eys of the tissues after 
varying periods of hyperpyrexia, reveal 
the double mechanism of cell emigration 
into the tissues and cell destruction and 
regenerative inhibition as responsible for 
the leukopenia In a series of nine rab- 
bits fexcred for x ary nig periods from 50 
minutes to 21 hours and autopsied im- 
mediately thereafter (see Table I), degener- 
ating and fragmenting lymphocytes were 
found as a prominent feature m the lymph 
nodes of all E\en until the shorter pe- 
riods of fexer the evidence of lymphocyte 
destruction xxas immediate and stnkang 
After longer periods of sustained fexer a 
progresses, e hypoplasia of the lymphatic 
tissues dex eloped, with marked infiltra- 
tion of neutrophilic granulocytes, endo- 
thelial hyperplasia and desquamation, x\ ith 
the appearance of great numbers of phago- 
cytic clasmatocytes As observed in other 
series of animals in which surxax'al per- 
mitted eventual cellular regeneration, 
lymphopoiesis did not become effective 
for some hours folloxvuig the return of 
the temperatures to normal 

The bone marroxv behaved rather dif- 


ferently The criteria of cell degenera- 
tion and disintegration were most promi- 
nent in the early minutes or hour of 
temperature elevation, to be followed 
promptly by evidence of regeneration with 
increased numbers of mitotic figures in 
the my eloid foci and increasing myelopoi- 
etic hy r pcrplasia at the expense of the 
marroxv fat cells, even without defer- 
vescence of the fever An increased de- 
livery of granulocytes to the circulation 
was apparent from the dilated sinuses and 
depleted myeloid reservoirs This has 
been further demonstrated by r differential 
counts of the myeloid-erythroid cell ratio 
in serial marrow samplings After 23 
hours of continuous fever at 10S° to 109° 
F the myeloid hyperplasia, wnth only 
equivocal exndence of cell destruction and 
no increase in phagocy r tic clasmatocytes, 
xvas in sharp contrast to the findings in 
the lymph nodes and other tissues of the 
same animal 

It would seem, therefore, that the 
lymphopenia during fever in the rabbit 
reflects both a destruction of lymphocytes 
and an inhibition of lymphopoiesis, the 


T-1BLE x — BONE M IKROU AND LYMPH NODE REACTIONS TO VARYING PERIODS OF 

CONTINUOUS FE\ ER 
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been repeatedly proved The total num- 
ber of lobes noted while counting 100 
neutrophilic leukocytes should then re- 
flect the relative degree of average maturity 
at which the cells at any given time are 
circulating in the blood Theoretically, 
the greatest possible "shift to the left” 
would be indicated by 100 lobes, each cell 
then being a "band form” or myelocyte, 
conversely, if all granulocytes had five 
distinct lobes the total for 100 cells would 
be 500, an extreme degree of “right 
shift” for the bone marrow Taking this 
index before fevering each time as a base 
line, it has been found that there is a 
“shift to the left” as expressed by a fall 
in the Lobe Index curve as leukocytosis 
progresses This is indicative of an in- 
creased bone marrow delivery of granulo- 
cytes and not simply the release of cells 
from reserve depots As the leukocytosis 
declines there is a gradual shift to the right 
to the pre-fevenng index 
The lymphocytes early are depressed 
to a very low level (200 to 500 cells) as 
the fever rises There is rarely an initial 
lymphocytosis, made up of mature and 
older lymphocytes, which usually rapidly 
disappear from the blood Occasionally 
during fevering there are small wave-like 
reappearances of lymphocytes which again 
promptly subside, these lymphocytes are 
uniformly young cells The mam lympho- 
cytic response comes from 10 to IS hours 
after the height of the fever This is the 
last cell type to mcrease in the periph- 
eral blood These returning cells are in- 
variably young, many lymphoblasts being 
scattered among young, deeply basophilic 
lymphocytes We believe that all in- 
dications so far point to a destruction of 
lymphocytic elements during hyperpyrexia, 
with a regeneration and delivery of new 
lymphocytes to the peripheral blood m 
the post-febnle period 

There is also a depression of the mono- 
cyte count m the human subject during 
the early stages of fever, with a secondary 
monocytosis following about 9 to 12 hours 
later These cells make their reappearance 
us uall y with the decline of the granulocy- 


tosis, although there are occasional tide- 
like deliveries when the leukocytosis is 
at its peak The monocytes found after 
fever are very definitely younger cells 
than those m the circulation before fever 
and they make then appearance in periodic 
showers No mcrease m phagocytic ac- 
tivity was noted m these cells 
Having established a febrile hemogram 
with the foregoing characteristics, an 
attempt was made to study the effect of 
duration and height of temperature on 
this cellular reaction When an individual 
who had a typical hemogram following 
five hours of fever at 106° was subjected 
to five hours of fever not surpassing 
101 4°, but with definite vasodilation and 
sweating, the hemogram showed only 
the fluctuation which one would expect 
from ordinary temporal variations 
Another individual, who had had a typical 
hemogram with a five-hour fevering, when 
given ten continuous hours of the same 
type of fevering showed only a questionable 
prolongation of the period of leukocytosis 
The same individual subjected to a rapid 
rise m temperature up to 10S° F , but 
not sustained, gave a cellular response 
almost identical in degree and duration 
with that observed following five hours 
at 105° F Repetition of these variations 
m another individual gave similar results 
In order to determine whether this in- 
crease in circulating cells might be related 
to splenic contraction, to cyanosis, to ex- 
citement, or to a combination of these fac- 
tors, certain pertinent observations were 
made One individual, who previously 
with fever had given a leukocytosis be- 
tween 40,000 and 60,000, was subjected to 
an “adrenalin test.” Peripheral blood 
counts were taken every 15 minutes for one 
hour before the administration of 1 c c of 
1 1,000 solution of adrenalin intramus- 
cularly Successive short interval counts 
thereafter during the period of mduced 
splemc contraction showed little change m 
the blood picture other than a moderate in- 
crease in lymphocytes There was noth- 
ing comparable to the fluctuation shown 
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tive differential counts were made from 
these preparations 

RADIOTHERM AND HYPERTHERM 

Experimental Observations — The hemo- 
gram which accompanies and follows the 
febrile state wa s first established in the 
radiotherm, and later confirmed in the 
Kettering hypertherm, using normal adult 
rabbits as subjects No essential dif- 
ference m the cellular responses has been 
noted in comparing these two methods of 
fever induction 

During the period of maintained hyper- 
pyrexia (108° to 109 8° F ) a definite and 
usually marked leukopenia develops The 
circulating lymphocytic elements are in- 
variably reduced, the granulocytes, in 
the majority of instances, also participat- 
ing in the general reduction in total white 
cells This diminution of white cells m 
the blood stream contmues as long as the 
fever is maintained — up to 23 hours m one 
experiment m this senes Qualitatively, 
the granulocytes may “shift to the nght” 
with increased nuclear lobes at the onset 
of fever and neutropenia Later a marked 
decrease in the “lobe index" or Arneth- 
SchiTlmg “left shift” reflects the marrow 
delivery of less mature elements If the 
penod of fever is limited to a few hours and 
the temperature has been kept within 
sublethal hunts, the regenerative poten- 
tialities of the bone marrow in the individ- 
ual animal under observation is measured 
by the height of the leukocytosis which 
is attained during the succeeding 24 hours 
The neutrophilic granulocytes respond 
first, rising reciprocally as the temperature 
falls, the lymphocytes returning to the 
circulation only considerably later As 
with the neutrophils, so do the lympho- 
cytes reflect the regenerative activity at 
their sites of formation as they reappear 
in the circulation — with basophilic cyto- 
plasm, abundant mitochondria and vesicu- 
lar nuclei, significant of a post-febrile 
hyperplasia of the germinal centers m the 
h mph nodes 

Comparatne studies of lymph nodes 
and bone marrow, taken at biopsy, with 
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marked than that seen m the hypertherm- 
mduced monocytosis The fluctuations 
and qualitative changes m the lympho- 
cytes are not unlike those observed follow- 
ing the delayed hyperthenn lymphocytosis 
Studies were made of tins type of fever 
induction to determine the effect on the 
hemogram of variations in temperature 
range and the number of organisms in- 
jected and there seemed to be no correla- 
tion of either A temperature of 100 4° 
induced by fifty million organisms was ac- 
companied by as high a total white count 
as followed a temperature of 105° with fifty 
million organisms The persistence of the 
leukocytosis with the higher temperature 
was a little longer than that with the lower 
temperature, as it was in the hvpertherm 
experiment 

rCVER INDUCED BY MALARIA INOCUL VTA 


the maionty being much larger than those 
normally seen in the peripheral blood 
The vacuolization is not that of the rosette 
formation as seen in the epithelioid type of 
monocyte, but is rather a diffuse scattering 
of enlarging vacuoles throughout the in- 
creased quantity of cytoplasm There is 
a marked diminution of lymphocytes and 
monocytes during the chill with resultant 
leukopenia During the period of mono- 
cytosis there also appears in the peripheral 
blood an abnormal number of actively 
phagocytic clasmatocytes They have 
been seen in same counts as high as 7 and 
S per cent, and this has been observed in 
no febrile hemogram induced by agents 
other than malana 

HUMAN BONE MARROW BIOPSY STUDIES 

Serial sternal bone marrow biopsies were 
done on one patient who was subjected to 


Ihe hemogram produced by malana is 
distinctive The most noticeable thing is 
a fall in total white count during the in- 
cubation period to give a patient, who, be- 
fore inoculation, had earned a high normal 
count, a very marked leukopenia The 
polymorphonuclear leukocytes are mark- 
edly shifted to the left with the majority of 
cells being one-lobed, while occasional 
metamyelocytes and myelocytes C are en- 
countered The leukocytosis induced by 


the hyperpyrexia following a chill is com- 
paratively small, seldom going over 14 000 
or 15,000 in a patient who had previously 
given and who subsequently gave a leuko- 
cytosis of 40,000 to 60,000 with the hyper- 
therm The lymphocytes follow the same 


general trend as in other febrile hemograms 
with the exception that lymphoblasts are 
more numerous and extremely young lym- 
phocytes dominate in the secondary lym- 
phocytosis which follows the fever period 
The monocytes are most strikingly altered 
m their qualitative characteristics They 
return to the circulation to make at times 
30 to 40 per cent of the total count and are 
extremely young and markedly stimulated 
The entire age range for this cell type can 
be seen, from monoblasts to mature mono- 
cytes and the cells vary in size markedly, 


hyperthenn fevenng first, and, then, after 
an adequate rest penod, was inoculated 
with malana The first biopsy was done 
before any therapy and dunng a penod of 
observation It showed a normal bone 
marrow picture by actual differential count 
of cells in supravital preparations The 
second biopsy was done over a month later 
at the completion of the patient’s thud 
hyperthenn treatment, just after removal 
from the cabinet The differential mar- 
row count at this tune was practically iden 
tical with that of the first The thud bi- 
opsy was done after the completion of eight 
malanal paroxysms, and there was a strik- 
ing difference in the marrow picture A 
marked “shift to the left” m the myeloid 
elements was shown by a significant in- 
crease in the myelocytes B and myelocytes 
A at the expense of the normally dominant 
myelocytes C There was also a “shift to 
the left” m the erythroid elements The 
appearance of plasma cells and a marked 
increase m highly phagocytic clasmato- 
cytes was outstanding 

CONCLUSIONS 

In conclusion, we may say that there is a 
rather constant hemopoietic response to 
"fever” and that the majority of the cells 
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jected to all three methods of fever in- 
duction, a suitable interval having inter- 
vened between each (5) 

TECHNICS EMPLOYED 

Previous studies of the white blood 
cells have demonstrated the frequent 
physiologic fluctuations which occur, and 
which reflect at times redistribution, and 
at times bone marrow and lymph node 
delivery phenomena, m the peripheral 
circulation The sensitive lability of the 
leukocyte response in disease, and to any 
physiological or chemical disturbance, has 
been repeatedly demonstrated in recent 
years Any study, therefore, of the in- 
fluence of induced hyperpyrexia upon 
the cellular equilibria of the blood must 
presuppose an adequate base hne of 
frequently repeated successive observa- 
tions (every 15 to 20 minutes), such counts 
being continued throughout the actual 
fever episode, and as long as any sigmfi- 
^ut qualitative as well as quantitative 
alterations in the cells remain — sometimes 
a 21- to 36-hour period 

The technics employed were standard- 
Ue d throughout The marginal ear veins 
'rere used for the collection of blood sam- 
ple m the rabbits Capillary blood from 
a uniformly deep automatic lancet punc- 
ture of the finger furnished the samples 
time from patients, except during 
the actual cabinet period, when the ear 
" 15 used These sources have been proved 
t° reflect with equal sensitivity any sig- 
mfieant changes m the cellular concen- 
tration of the peripheral blood After 
discarding the first drop of blood, supra- 
"tal and fixed cover slip blood films, total 
'’’bite count, total red count, and hemo- 
globin were always taken in the order 
lamed Intravenous blood samples were 
taken at less frequent intervals for sedi- 
mentation, cell volume, and plasma vol- 
ume (dy e mc thod) determinations The 

, ■ Hght-Gieinsa staining technic was ap- 
Phed to the fixed blood films for penna- 
u<-nt record, and all Ameth-Sclnlling ncu- 

To phil and Wiseman lymphocyte quahta- 



THE ROENTGEN VISUALIZATION OF CRANIAL NERVES AFTER 
INTRACISTERNAL INJECTION OF THOROTRAST 

By J Q GRIFFITH, Jr , M D / P J HODES, M D , and W A JEFFERS, M D , 

Philadelphia 

From the Robinette Foundation, the Medical Clime, the Department of Radiology, and the 
Pepper Laboratory of the Hospital of the University of Pennsylvania 

T ^HE present communication will de- were decalcified by submerging them m 100 
scribe a method for decalcifying bones c c of 3 per cent hydrochloric acid, chang- 
of the skull which has made roentgen mg the acid twice daily Decalcification 
visualization of the intracranial structures was usually complete m three days, follow- 
possible We believe the method may be mg which roentgenograms were taken 
of value in the study of certain e\pen- ( B ) Cals — The procedure was similar 

mental problems in animals, as it has except (1) 0 5 c c of spinal fluid was with- 
allowed us to demonstrate thorotrast with- drawn and 0 5 c c of thorotrast injected 
in perineural sheathes of certain cranial into the cistema, (2) decalcification re- 
nerves Thirty albino rats and eight cats quired from two to three weeks in approxi- 
were used for these experiments mately a pint of the dilute hydrochloric 

Previous studies concerning hyperten- acid 
sion following liitracistemal kaolin in- 
jection m rats have suggested that kaolin results 

blocks perineural channels During the As the cat is larger than the rat, we 
course of these experiments, we (J Q G chose roentgenograms of cats for more con- 
and W A J ) repeatedly noticed that vement illustration 

thorotrast injected intracistemally ap- Under normal conditions, the skull bones 
peared in the cervical lymph nodes in conceal thorotrast-contammg structures 
normal rats soon after infection, whereas within the calvarium Following decalci 
those rats m which kaolm had been in- fication, the physical features of the skull 
jected previously failed to demonstrate may be identified but the soft parts can 
s imil ar perineural extension While these not be differentiated roentgenographically 
experiments suggested that kaolm blocked (Fig 1) Thorotrast, mjected during life, 
perineural channels, roentgen evidence of is immediately disseminated over the brain, 
this intracranial block could not be ob- allowing visualization of the convolutional 
tamed due to the density of the bones of the markings (Fig 2) Animals allowed to 
skull which made visualization of delicate live about thirty minutes before decapita- 
thorotrast-filled structures impossible tion show roentgen evidence (Fig 3) of 

thorotrast along certain cranial nerves 
method (This has been confirmed microscopically 

by identifying thorotrast within the pen- 
04) Rats -Under ether anesthesia, cis- neural spaces } 

temal puncture was performed and ap- Olfactory nerves, commonly seen roent- 
proximately 0 04 c c of cerebrospinal nui geographically m rats, are rarely demon- 
withdrawn and a corresponding amount of strated m cats The optic nerves are 
thorotrast mjected Animals were e visualized in both animals (Fig 4) These 
capitated under ether anesthesia at m- nerves> w ije viewed stereoscopically, may 
tervals varying from five minutes to k e followed throughout then course from 
hours after injection After removing p1l1nqrri to t jj e 0 ptic disks, where they 

the mandible and soft tissues, the heads abruptly They are not so well visual- 

lzed m animals allowed to hve over one 

i Heckscher Fellow in Medicine 
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granulopenia initially may represent some 
destructive effect of the rising tempera- 
ture upon myeloid cells, but soon the 
marrow adjusts and increases its output 
with a corresponding relative increase m 
circulating young forms During the con- 
tinuation of fever, however, this marrow 
activity has never been observed to re- 
sult in a leukocytosis, because of the rapid 
exodus of the cells from the blood stream 
into the tissues If and when the lugh 
temperatures begin to subside, the granu- 
locytes rapidly increase m the circulating 
blood, reaching a high point during the 
succeeding 24 hours, and showing a return 
to a more right-sided shift as the equilibria 
become re-established 

The monocytes in the normal rabbit 
seem to participate m only a minor degree 
in the uncomplicated reaction to simple 
fever If, however, fever be administered 
to a tuberculous rabbit, a very different 
hemogram is observed, the increased mono- 
cyte-epithelioid content of the tuberculous 
tissues being reflected by a high monocyte 
rise in the blood, with more rapid dissemi- 
nation of the disease and toxic symptoms 
and hemorrhage in excess of the control 
animals ((>) 

Insofar as the cellular equilibria in rab- 
bits are concerned, therefore, fever per se 
destroys and inhibits lymphocytic ele- 
ments in direct proportion to the height 
and duration of the temperature A 
marked infiltration of polymorphonuclear 
leukocj tes occurs in the lymph nodes and 
a great increase is noted m highly phagocy- 
tic clasmatocvtes , granulopoiesis, on the 
other hand, is stimulated, but qualitative 
changes in the circulating cells and a 
study of the bone marrow for generative 
actmt> and the general connects e tis- 
sues for leuhoev tic infiltration provide 
the evidence, rather than a peripheral 
leukocytosis In an) pathologic condi- 
tion therefore in which a reduction in 
hmphoivtic at cumulations m the tissues 
is desirable, and in which the phagocytic 
actnity of clasmatoc>tts and the defense 
potentialities of neutrophilic granulocjtes 
are theoretically desirable, the judicious 


use of fever might be considered a rational 
procedure 

HYPERTHERM STUDIES IN SELECTED 
HUMAN PATIENTS 

In the human subject the prehmmary 
leukopenia just described, is often absent, 
with the leukocytosis starting from the 
pre-febnle level m from three to seven 
hours after the induction of fever The 
degree of leukocytosis varies from individ- 
ual to individual and m the same patient 
from treatment to treatment The total 
white count has varied m our experience 
from 10,000 to 60,000 The initial cellu- 
lar response is made up primarily of neu- 
trophilic polymorphonuclear leukocytes 
The most striking thing about this early 
phase of the reaction is the irregularity m 
the curve of total white cells The in- 
crease m cells does not progress smoothly 
and steadily upward, but rather by ir- 
regular fluctuations, producing marked 
peaks and depressions wduch at times 
reflect as much as a 30,000 difference in 
cell level m a 20-mmute period By such 
tide-like variations, the peak of leukocy- 
tosis is finally reached Occasionally there 
are two or three such peaks divided by 
intervening low' points The curve of the 
total white blood count gradually declines 
in the same manner as it ascended, with 
not infrequently a less marked secondary 
leukocyte peak which follows some hours 
after the original maximum point In- 
asmuch as this is largely a neutrophilic 
response, Ameth-Schillmg counts were 
carefully made to analyze the findings and 
interpret the results In going over the 
data it seemed important to attempt to 
recognize small changes m the bone mar- 
row' delivery of granulocytes, that the 
mechanism of response might be more 
accurately appraised The usual Arneth- 
Schilhng indices seemed at times less sen- 
sitive than desired, so that a method of 
expression for the * left shift” was devised, 
which might be termed the “Lobe In- 
dex ” That the number of lobes in an 
individual granulocyte may be interpreted 
*" terms of the relative age of the cell has 
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I ij, j Rat Luolm previously injected to 
produce hypertension Note ventricular detail 
(/l) Lie (3) Lateral ventricle ( C ) Posterior 
portion of lateral ventnele 

hour, although the dish region may retain 
its opacity for 4S hours after injection 
Other cranial nerves, although less dis- 
tinct, have also been demonstrated In 
rats, one can occasionally recognize the 
shadows of the trunks of the fifth and 


eighth nerves with ease The shadows 
of the third, fourth, and snvth nerves and 
the ophthalmic division of the fifth nerve 
are not easily identified because they he 
in a group close to one another This is 
also true of the tenth, eleventh, and twelfth 
nerves which form a separate group None 
of these nerves with the exception of the 
optic and perhaps the olfactory nerves, can 
be demonstrated in cats 

The roentgen findings were distinctly 
different in animals made hypertensive 
with kaolin in that these animals failed to 
show e\ idence of perineural extension and 
cranial nerve visualization (Fig 5) 

SUMMARY 

1 Attempts to demonstrate intra- 
cranial structures in undecalcified skulls 
have been unsuccessful 

2 Thorotrast injected into the cis- 
terna magna in rats and cats may be 
demonstrated in the sheathes of certain 
cranial nerves roentgenographically in de- 
calcified skulls 

3 Thorotrast does not pass to the 
sheathes of the cranial nerves following a 
previous mtracistemal injection of kaolin 
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In the febrile hemogram from this same 
patient To further check the splenic in- 
fluence on this hemogram, an individual 
who had previously (February, 1934) been 
splenectomized, was given four hours of 
fever between 106 ° and 107 ° F A leuko- 
cytosis of 50,000 was reached by the same 
tide-like variations as in normal individu- 
als The only marked difference noted 
was the longer period during which the 
leukocytosis was sustained, returning 
slowly toward the pre-febnle base line over 
a 36-hour period 

Inasmuch as cyanosis is recognized as a 
stimulus to the spleen and bone marrow, its 
unexpected development in an individual 
whose hemogram had previously been de- 
termined during the usual course of fever 
provided the basis for a comparative hema- 
tologic study This individual while tak- 
ing his sixth hyperthermic treatment, be- 
came markedly excited during the indue 
tion stage, the incident culminating m a 
typical epileptiform seizure and the devel- 
opment of a very marked cyanosis Upon 
removal from the cabinet, and following 
the intravenous administration of stimu- 
lants, the patient promptly recovered and 
seemingly returned to his pre-febnle state 
of rationality During the tune out of the 
cabinet his temperature fell to normal 
Thinking it was safe to continue his treat- 
ment, he was again placed in the cabinet, 
and his systemic temperature was earned 
upward through the excitement stage At 
this pomt he again developed marked rest- 
lessness and lus convulsion recurred with 
the reappearance of the same intensity of 
cyanosis He was immediately removed 
from the cabinet and no more fever ther- 
apy has been attempted m this patient 
Dunng these episodes just cited, blood 
counts were taken e\ery 15 to 20 inmutes, 
and no significant effect was noted which 
could be attributed either to the cyanosis, 
to excitement, or to the convulsions in his 
cur\e of lcukocytosib The patient did, 
however, develop a leukocytosis in propor- 
tion to the amount of fever which he had 
earned 


FEVER INDUCED BY INTRAVENOUS TYPHOID 
VACCINE 

The febrile hemogram resulting from in- 
travenous typhoid vaccine injections is 
similar to that observed with the hyper- 
therm In this study killed Bacillus ty- 
phosus organisms suspended in normal 
saline were used for the induction of the 
phill and fever, the same routine of blood 
cell counting being followed as in the hyper- 
therm studies The most noteworthy vari- 
ation is the marked leukopenia which de- 
velops with the onset of the chill and which 
persists throughout its duration There is 
marked peripheral vaso-constnction com- 
bined with muscular activity which occurs 
during the chill, and it is interesting to com- 
pare the effect of this peripheral cyanosis 
with the generalized cyanosis m the patient 
with convulsions mentioned above Here 
a marked leukopenia was reflected in the 
granulocytes and monocytes, in the other 
instance there was no appreciable change 
in the blood cell equilibria The pe- 
ripheral vaso-constriction is probably an 
important factor in the production of 
this phenomenon The granulocytes urn 
formly fall to a very low level, with a total 
count of between 2,500 and 4,000, while the 
monocytes completely disappear from the 
circulation and remain persistently ab- 
sent for from three to eight hours The 
neutrophils, however, rapidly return to the 
peripheral circulation with the passing of 
the chill and climb to a leukocytic peak 
which is in all respects comparable to other 
febrile hemograms When these neutro- 
phils are studied with the Ameth-differen- 
tial using the Lobe Index, we find that there 
is a moderate shift to the left which, as 
time goes on, becomes more and more ap- 
parent The shift to the left in this hemo- 
gram is far more pronounced than that 
seen m the hypertherm-mduced reaction 
and with each new influx of cells there is a 
corresponding drop m the Lobe Index 
The monocytes upon return to the circula- 
tion are y oung and moderately stimulated, 
and the stimulation of these cells, as shown 
by the formation of neutral red-stained 
vacuoles in their cytoplasm, is more 
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Sam W Donaldson, M D , 326 North Ingalls St , 
Ann Arbor, Secretary-Treasurer, E R Witner, 
M D , Harper Hospital Meetings first Thursday 
of each month from October to May, inclusive, at 
Wayne County Medical Society Bldg 

Michigan Association of Roentgenologists — President, 
E R Witwer, M D , Harper Hospital Detroit, 
I ice president, D W Patterson, M D , 022 Huron 
Street, Port Huron, Secretary Treasurer, C K Hus- 
ky, M D , 1429 David Whitney Bldg , Detroit 

MINNESOTA 

Minnesota Radiological Society — President, Walter H 
Ude M D , 7S S 9th St , Minneapolis, Vice presi- 
dent LeoG Rigler, M D .University Hospitals, Min- 
neapolis, Secretary-Treasurer, Harry Weber, M D , 
102 Second Axe S W Rochester Meetings quar- 
terly 

MISSOURI 

The Kansas City Radiological Society — President, L 
G Allen, M D , 907 N 7th St , Kansas City, Mo , 
Secretary, Ira H Lockwood, M D , 300 E 12th St , 
Kansas City, Mo Meetings last Thursday of each 
month 

The St Louis -Society of Radiologists — President 
Joseph C Pcdcn, M D , 034 N Grand Bhd , Secre 
lary, W K Mueller, M D , 007 N Grand Blvd 
Meetings fourth Wednesday of each month 

NEBRASKA 

Nebraska Radiological Society — President, E W 
Rotve, M D , 123 N 13th St , Lincoln, Secretary, 

D Arnold Dowell, M D , 117 S 17th St , Omaha 
Meetings first Wednesday of each mouth at 6 p si in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RA\ SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley, 
M D , 520 Beacon St , Boston, Secretary, E C 
Vogt, M D , 300 Longwood Ave Boston Meetings 
third Friday of each month from October to May 
inclusive, usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 

Radiological Society of New Jersey President J D 
Tidflback, M D , 382 Springfield, Summit, Vice- 
president, Milton Friedman, M D , Newark Beth 
Israel Hospital, Newark, Secretary, P S Avery, 

M D , 546 Central Ave , Bound Brook Meetings at 
Atlantic City at time of State Medical Society and 
Midwinter in Newark as called by president. 

NEW YORK 

Brooklyn Roentgen Society —President Albert Volts 
M D 115-120 Myrtle Avenue, Richmond Hill, 
Vice president A L L Bell, M D , Long Isknd 
College Hospital Henry, Pacific, and Amity Sts , 
Brooklyn Secretary-Treasurer E Mendelson M D 


132 Parkside Ave , Brooklyn Meetings first Tues- 
day in each month at place designated by president 

Buffalo Radiological Society —President, John Barnes, 
M D , S 76 Lafayette Ave , Vice president W L 
Mattick M D , 290 Highland Drive, Secretary- 
Treasurer, J S Gian-Franceschi, M D 610 Niagara 
Street Meetings second Monday evening each 
month 

Central New York Roentgen ray Society — President, 
W E Achilles, M D , 60 Seneca St, Geneva, Vice 
president, M T Powers, M D , 250 Genesee St, 
Utica, Secretary-Treasurer, Carlton F Potter, M D , 
425 Waverly Ave , Syracuse. Meetings held m 
January, May, and October as called by Executive 
Committee. 

Long Island Radiological Society — President, David 
E Ehrlich, M D , 27 W 86th St , New York City, 
Vice president, H Koiransky, M D , 43-37 47th St 
Long Island City, Secretary, S Schcnck, M D 115 
Eastern Parkway, Brooklyn, Treasurer, Moses 
Goodman, M D , 45-01 Skillman Ave., Long Island 
City Meetings fourth Thursday evening each month 
at Kings County Medical Bldg 

New York Roentgen Society — President, E F Merrill 
M D , 30 W 59th St New York City, Vict-prcsi 
dent, 1 W Lewis, hi D , Secretary H K. Taylor, 
M D , 667 Madison Ave New York City, Treasurer, 

R D Duckworth, M D 170 Maple Ave White 
Plains Mectmgs third Monday evening each 
month at Academy of Medicine 

Rochester Roentgen ray Society — Chairman Joseph 
H Green, M D 277 Alexander St , Secretary, S C 
Davidson, M D , 277 Alexander St Meetings at 
convenience of committee. 

Society of Radiological Economics of New York — 
President Albert L Voltz, M D , 115-120 Myrtle 
Ave Richmond Hill Vice-president M M Pome- 
ranz M D , 911 Park Ave. New York City Secre- 
tary, W F Francis, M D , Treasurer, Theodore 
West M D , United Hospital, Port Chester Meet- 
ings first Monday evening each month at McAlprn 
Hotel 
NORTH CAROLINA 

Radiological Society of North Carolina — President, 
Robert P Noble MD 127 W Hargett St., Raleigh, 
Vice president A L Daughtndge M D , 144 Coast 
Line St, Rocky Mount, Secretary-Treasurer Major 
I Fl eming M D 404 F alls Road Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October 

OHIO 

Cleveland Radiological Society — President North W 
Shetter, M D , Lakewood City Hospital Lakewood 
Vice president John Heberding, M D St Elisa- 
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king up the post-febnie leukocytosis studies m the human patients cited, and 
: polymorphonuclear neutrophils newly the rabbit bone marrows studied postmor- 
ivered by the bone marrow as shown by tern following hypertherm fever therapy 
nr youth This part of the reaction did not show an increase in clasmatocytes, 
i y be non-specific and is by no means we would call attention to the tremendous 
cessanly the most important from the increase in these phagocytic cells elsewhere 
tndpomt of the fundamental body de- in the tissues, more especially in lymph 
ises There is a destruction of lym- nodes, spleen, and liver To that extent, 
ocytes during hyperpyrexia, as attested at least, artificial hyperthermia by physi- 
■ the lymph node studies cited and by the cal means not only provides the thermal 
turn to the circulation, after a prolonged factor of importance for the inactivation of 
mphopenia of very young cells There the treponema pallidum and the gonococ- 
probably m the human patient some de- cus, but has now been demonstrated to e\- 
nction or redistribution of monocytes as ert a profound effect upon the cellular 
shown by a delayed monocytosis made equilibria of the body — in the directions 
» primarily of younger forms Thehemo- which we believe, at the present time, to be 
ams following malaria and B t] phosis m- the most effective in the mobilization of 
ulations differ from those observed dur- the defense forces of the body against these 
g fe\er induced by physical methods in diseases In short, hyperpyrexia acts as 
e marked leukopenia during the chill, in a tuo-edged sword cutting both ways m its 
e temporary disappearance of the mono- rdle as “assistant extraordinary” to the 
r tc from the circulation following typhoid, humoral defense mechanisms of the body 
id in the marked stimulation of the mono- 


rte m malana and its moderate stimula- 
on following typhoid vaccine The shift 
) the left in the neutrophilic granulocytes 
i malana is outstanding and the appear- 
nce of clasmatocytes in the penpheral 
lood has been observed with no other type 
f fever study 

It has been suggested by Breutsch that 
lie profound stimulation of phagocytic 
lasmatocytes observed in malana, as the 
esult of red cell destruction by the plas- 
nodia, provides an important cellular de- 
mise weapon in the treatment of central 
linous system syphilis, which is not aiail- 
ible when other fevering methods are em- 
>lo\ ed Cunningham has emphasized the 
mportance ot clasmatocytes in the control 
>f expenmental syphilis m rabbits While 
t is true that the sternal marrow biopsy 


BIBLIOGRAPHY 

(1) Sabiv F R Doav C A and Formvcr, C E 
The Production of Osteogenic Sarcomata and the Ef- 
fects on Lymph Nodes and Bone Marrow of Intrave- 
nous Injections of Radium Chloride and Mesothonum 
m Rabbits Jour E\per Med August 1032,56,207- 
2S9 

(2) Frildeaiann U , and Elkeles, A Roentgen 
Therapy of Agranulocytosis Deutsche me d lVcbn- 
schr , June 0 1930 56, 947-950 

Taussig A E , and Schsoebelev, P C Roentgen 
Therapy of Agranulocytosis Jour Am Med Assn 
Dec 12 1931, 97, 1757-1701 

(3) Erp, L A^ and Dow, C A The Effect of 
Small Doses of X ray and Radium on M>elopoiesis in 
Pigeon and Rabbit Arch Path (abstract), 1934, 18, 
591 

(4) Dots, Charles A Clinical Implications of 
Modern Physiologic Hunatology Beaumont Lectures, 
Bruce Pub Co St Paul Minn , 193b 

(5) HtRCRAtts M M and Dots, C X The 
Physiologic Response of the Hemopoietic Tissues to 
Artificially Induced Fever Proc Fifth Annual Tever 
Conference Da>ton, 1937 pp 51-02 

M Dotv C A and BttRntUM Olga Studies 
with \rtihcial lever in Espernncnlal Tuberculosis 
Ohio Jour of Sci 1930, 36, 117 


LEON J MENVILLE, M D , Editor 


HOWARD P DOUB, M D , Associate Editor 


THE TEACHING OF RADIOLOGY IN SHORT COURSES 


Medical science, ever-changing as it is, 
demands continuous education of its practi- 
tioners The maintenance of a high standard 
of medical practice necessitates frequent visits 
to centers of learning by the a\erage physician 
The recognition of this fact in certain foreign 
countries has led to a system of post-graduate 
courses, which the physician, in characteristic 
fashion, is compelled to attend at stated in- 
ternals In this country, adhering to our 
traditional and cherished attitude of laissez- 
faire, increasing opportunity for post graduate 
education is being afforded without compul- 
sion Sponsored by the organized profession, 
the state, or the university, a large number of 
short courses on various subjects, ranging m 
length from a few days to several months, are 
being offered, particularly to the general prac- 
titioner Some of these are of the "refresher 
variety , others are de\ oted to newer advances 
It should be clearly understood that this 
discussion does not concern itself with the 
longer, more formal courses of graduate train- 
ing in the specialties 

Radiology, dynamic subject that it is, in- 
evitably must occupy an important position 
in the post-graduate education of the general 
practitioner but the question of just what 
should be taught this same practitioner as to 
the use of the roentgen rays has never been 
adequately answered Some reasonably con- 
sistent attitude must shortly be adopted in 
order to guide those who are being called upon, 
more and more frequently, to teach radi- 
ological subjects in short courses 

On this matter two opinions prevail One 
contemplates the teaching of the indications 
for roentgen diagnosis and therapy with its 
possibilities and limitations, but wouW avoid 
the technics of roentgenology In this pro 
Tam the practical methods of application of 
the roentgen rays, specifically such matters as 
Z 3s of dosage or the description of 
roentgen diagnostic signs, ^uH not be p 
sented The other program is more inclu 
s 396 


and, with due regard to the limitations imposed 
by the lack of preparation of the student and 
the short period of time in which the subject 
must be coiered, envisages an attempt to 
teach both phases of radiological knowledge 

No one will cavil at the presentation of the 
possibilities and limitations of radiologv in 
refresher courses for general practitioners 
It is hardly possible to disseminate too much 
knowledge of this subject among all physi- 
cians But no such unanimity of opinion 
prevails as to the desirability of teaching the 
specific details of roentgenologic procedure in 
this fashion The fear of turning out half- 
baked specialists, of encouraging the incompe- 
tent and dangerously unskilled application of 
such a potent weapon as the roentgen rays, 
has permeated all radiological teaching and 
especially that concerned with short courses 
Such misgivings, doubtless, are not without 
foundation, yet they should be reconsidered 
The time has come to face this problem 
squarely and to ask ourselves Can too much 
medical education reallv be harmful? Is it 
not true that the more a rational individual 
learns of a subject, the more he appreciates 
his own limitations ? 

Extensive experience with post-graduate 
teaching indicates that the majority of physi- 
cians who register for courses m radiology 
are already practising roentgen diagnosis to 
some degree In general they are the most 
progressive and conscientious practitioners 
in their community, but their situation in 
rural districts, where specialists in roent- 
genology are not available, makes this prac- 
tice imperative Any teaching which will 
improve the technic and diagnostic ability 
of these physicians is all to the good That 
some practitioners who are not already 
"operating” an x-ray machine and have no 
real necessity for engaging in roentgen diagnosis 
may be induced to do so by the small knowledge 
gained in a short course is a possibility It is 
more probable, howerer that the imprudent 
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l iR l (upper left) Cat normal appearance of shall ( 1 ) Nose (B) Occiput 
1 »t, 2 (jpper right) Demineralized skull of cat illustrated m Figure 1 ( 1) Nose (B)Occiput 

1 it, ! (Ivwtr left) C u thorotrast injected and cat sacrificed soon afler sVull demineralized 
Nose (H) Subdural air It ) Thorotrast in suliaracbnoid space 

tlx l {/otter rtgnl) Cal thorotrast injected and cat sacrificed one hour after injection ( 1' 
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subject The student is expected to read those 
articles which will supplement and add to his 
knowledge and it is hoped that the references 
quoted will be read more than the outline itself 
The Outline contains 51 subjects which m a 
general way can be summanze'd as relating to 
the following topics Diseases of Bones and 
Joints, Brain, Mastoids, Sinuses, Teeth, 
Larynx, Chest and Heart, Gastro-intestinal 
Tract, Gall Bladder, Pyelography, Localiza- 
tion of Foreign Bodies, Physics of Radiation 
and Radium Therapy, Biological Effects of 
Irradiation, Typical Therapy Technics, Fac- 
tors to be Considered in the Treatment of 
Tumors, Records for Radiation Therapy, Me- 
tastasis, and a detailed bibliography relating to 
the therapy of certain specific conditions 
The general scheme of the Outline is most 
excellent and, as far as possible, the various 
subjects are discussed m the following order 
Definition, cause, gross morbid anatomy and 
physiology, roentgen-ray appearance, differen- 
tial diagnosis, and treatment Subjects which 
do not lend themselves to such a consideration 
are outlined in an equally efficient manner 
The Pennsylvania Radiological Society are 
to be complimented for sponsoring this prac- 
tical and concise outline of study which should 
be very helpful to students of radiology and to 
those who are interested in a refresher course 
concerning the subject 


The volume consists of eight chapters which 
are captioned as follows Chapt 1, The Stom- 
ach, Chapt 2, The Operated Stomach, Chapt. 
3, The Duodenum, Chapt 4, The Biliary 
Tract, Chapt 5, The Small Intestine, Chapt 
C, The Large Intestine Chapt 7, Kidney, 
Ureters, Bladder, and Prostate, Chapt S, 
Artificial Pneumoperitoneum as Concerns the 
Liver, Pancreas, Spleen, and Abdominal Tu 
mors 

The chapters concerning the gastro-intestinal 
tract, particularly those relating to the stomach 
and duodenum, are unusually well presented 
Throughout the text frequent reference is made 
to the literature, both foreign and American, 
and as a rule the significant references have 
been included The consideration of cholecys- 
tography (16 pages) seems somewhat brief 
considering the importance of the subject, 
however, the pertinent facts have been covered 
in a very practical manner The subjects of 
terminal ileitis and related conditions are 
touched on rather briefly and American readers 
will feel that this consideration of the subject 
is inadequate 

The author, who is personally interested in 
the technic of artificial pneumoperitoneum, 
presents some excellent illustrations portraying 
the value of this method of examination The 
mterest of American radiologists in this pro- 
cedure has lagged in recent years but, consider- 
ing the excellent results achieved by the author 
with this type of examination, a reconsidera- 


Lehrbuch der rQntgenologischen Differ- 

ENTIALDIAGNOST1K DER ERKKRANKUNGEN 

DER Bauchorgane (Textbook of Roentgeno- 
logic Differential Diagnosis of Diseases of the 
Abdominal Organs) By Dr Med Habil 
Werner Teschendorf, Chefartz des Strah- 
lemnstituts der Allgememen Ortskranken- 
kasse Koln A textbook of 477 pages contam- 
mg 929 illustrations Published by Georg 
Thierne, Leipzig, 1937 Price 33 rm (in 
the U S ) bound 

This unique textbook by an outstanding 
German radiologist should be very popular 
with those physicians fortunate enough to read 
the German language The author has dis- 
cussed in a very comprehensive and informa- 
tive manner all the details entering into the 
roentgenographic differential diagnosis of ab- 
dominal disease The marginal motes in small 
type which connote the subject discussed in the 
contiguous text are a very usehil innovation and 
facilitate a rapid perusal of the conten 


tion of its usefulness in certain abdominal con- 
ditions would seem justified 
The general excellence of the illustrations is 
deserving of special commendation and these, 
together with the general typography, are a 
tribute to the publisher whose reputation for 
quality work is well known 


ROntgbndiagnostik der Knochen- und Gel- 
enkkrankheiten (Roentgen Diagnosis of 
Diseases of Bones and Joints) by Professor 
Dr Robert KienbOck:, Vienna Volume I, 
Differential Diagnosis of Neoplastic Diseases 
of Bone. A volume of 104 pages, with 26 
figures Published by Urban & Schwarzen- 
berg, Berlin and Vienna, 1933 Pnce RJi 
S 50 

In this book Professor KienbSck, one of the 
greatest European radiologists, discusses tu- 
morous diseases of bone, a subject in which he 
is recognized as an international authority The 

f-<-I han 1 f TA /4nf>ii1 r, *, d nrttl- 


RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note — Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology — Chairman, John D Lawson, M D , 1306 
California State Bldg , Sacramento, Secretary, Earl 
M Bonoff, M D . 1930 Wilshire Blvd , Los Angeles 
Meets annually with California Medical Association 


Los Angeles County Medical Association, Radiological 
Section —President, John F Chapman M D , 65 N 
Madison Ave , Pasadena, Vice-president E N 
Liljedahl, M D , 1241 Shatto St , Secretary Merl L 
Pindell, M D , 67S South Ferns Ave , Treasurer 
Henry Suure, M D , 1414 Hope Street Meets every 
second Wednesday of month at County Society 
Building 


Pacific Roentgen Club — Chairman, Raymond G 
Taylor, M D , 1212 Shatto St , Los Angeles, Secre- 
tary, L Henry Garland M D , 450 Sutter St , San 
Francisco 


San Francisco Radiological Society — Secretary, L H 
Garland M D 450 Sutter Street Meets monthly 
on first Monday at 7 45 PM alternately at Toland 
Hall and Lane Hall 

COLORADO 

Denver Radiological Club — President, John S Bous- 
log M D 240 Metropolitan Bldg l ice president 
Sanford Withers M D , 304 Republic Bldg , Secre 
lary, Ernst A Schmidt M D Colorado General 
Hospital, Treasurer H P Brandenburg, M D , 
155 Metropolitan Bldg Meets third Tuesday of 
each month at homes of members 

CONNECTICUT 

Connecticut Stale Medical Society, Section on Rad i- 
otogy —Chairman Kenneth K Kinney, M D , 29 
North Street WiUmiantic Vice chairman Francis 
M Dunn M D , 100 Stale Street New London, 
Secretary Treasurer Max Chman, M D , 242 Trum- 
bull St , Hartford Meetings twice annually m May 
and September 

DLLAW VRL 

Affiliated with Philadelphia Roentgen Ray Society 
FLORID l 

Florida S'ate Radiological Society —President, Gerald 
Raap M D lob S E Tirst St . Miami Vice presi- 
dent, 11 O Brown, M D , 404 Tirst Nat 1 Bank Bldg 
Tampa, Secretary Treasurer H B McEucn, M D , 
126 \\ \d jins Nt Jacksonsille 


GEORGIA 

Georgia Radiological Society — President James J 
Clark, M D , Doctors Bldg , Atlanta, Vice-president, 
William F Lake, M D .Medical Arts Bldg, Atlanta, 
Secretary-Treasurer, Robert C Pendergrass, M D , 
Prather Clinic Americas Meetings twice annually 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring 

ILLINOIS 

Chicago Roentgen Society — President, David S Beilin, 
M D , 411 Garfield Ave , Vice president, Chester J 
Challenger, M D , 3117 Logan Blvd , Secretary- 
Treasurer, Roe J Maier, M D , 7752 Halsted St 
Meets second Thursday of each month, September 
to May, except December 


Illinois Radiological Society — President, Ivan Brouse, 
M D , 316 W State, Jacksonville, Vice president, 
Cesar Gianturco, M D , Carle Hospital Cluue, Ur- 
bana, Secretary-Treasurer, Edmund P Halley, MD, 
96S Citizens Bldg , Decatur Meetings quarterly by 
announcement. 


Illinois Stale Medical Society, Section of Radiology — 
President, Roswell T Pettit M D , 728 Columbus 
St , Ottawa, Secretary Ralph G Willy, M D , 1138 
N Leavitt St , Chicago 

INDIANA 

Indiana Roentgen Society — President, J N Collins 
M D , 23 E Ohio St , Indianapolis President elect, 
Stanley Clark, M D 108 N Main St , South Bend, 
Vice president Juan Rodriguez M D , 2903 Tairfield 
Ave Tort Wayne, Secretary Treasurer, Clifford C 
Taylor, M D , 23 E Ohio St , Indianapolis Annual 
meeting in May 

low\ 

The Io'xa X ray Club — Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society 

MILNE 

See New England Roentgen Ray Society 

SIARSLAND 

Baltimore City Medical Society, Radiological Section — 
Chairman, Marcus Ostro, M D , 1810 Eutaw Place, 
Secretory, H E W right, MD 101 W Read St. 
Baltimore Meetings second Tuesday of each 
month 

si tssACiiuscrrs 

See New England Roentgen Ray Society 

MICIUC IN 

Detroit \ ray and Radium Society — President L \\ 
Hall, M D 10 Puerboro Street Vice presiJert 
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RADIOLOGY 


By Professor Robert KienbOck, Vienna 
A volume of 450 pages, with 215 illustra- 
tions Published by Urban & Schwarzen- 
berg, Berlin, 1930 Price Rit 24 00 

This volume deals with those conditions 
which the author calls degenerative diseases 
of the vertebr e and which he has classified as 
follows 

1 Scheuermann s adolescent kyphosis 

2 Deforming spondylarthrosis 

3 Osteoporotic kyphosis 

These subjects arc each discussed as to 
etiology, diagnosis, and roentgenographic ap- 
pearance and followed by \ anous case reports 
together with their related roentgenograms 
In the group of eases under the heading “de- 
forming spondylarthrosis ’ are \ anous lesions 
such as hematoma of the vertebr l producing 
secondary changes, but for the most part the 
author feels that these degenerative changes 
are secondary to adolescent kyphosis 
The author has presented a diagnostic atlas 
of these conditions obviously for use mainly by 
roentgenologists and those interested in the 
roentgenologic appearance of these lesions 
Nearly every variation one may find m these 
conditions is presented Whether one agrees 
with the diagnostic findings m all cases does 
not matter so much, as the material on each 
case is well presented and one may draw his 
own conclusions 

The illustrations are for the most part good 
though in many instances are not as clear as 
one would desire in such an atlas of roentgen- 
ology The bibliography is quite complete 
The volume is a very useful one for reference 
though by itself it covers a small part of the 
subject of \-ray diagnosis of conditions of 
bones and joints 


essential facts in regard to gynecologic radio 
therapy and at the same time to give them uji- 
to date information on the progress that is 
being made in this very important branch of 
the therapy of diseases of the female genital 
tract To this end the author has eliminated 
non essential and theoretic conceptions and has 
made the subject matter primarily clinical 
The book opens with a section on the funda 
mentals of gynecologic radiotherapeutic tech 
nic There follows a chapter on benign lesions 
of the female genitalia The third chapter 
is about disturbances of the endocrine glands 
and menstrual disorders There then follow 
chapters on various gynecologic diseases with 
special emphasis laid on malignant tumors 
Like many European authors, Mathey-Comat 
includes carcinoma of the breast The author 
cites 563 references in his bibliography and 
closes with an extensive index The whole 
makeup of the book is excellent Any physi- 
cian who wishes to be conversant with gyne- 
cologic radiotherapy may well read this book 
with interest and profit 

Cutaneous Cancer and Precancer A 
practical monograph, by G M MacKee, 
M D , Professor of Clinical Dermatology and 
Syphilology and Director of Skin and Cancer 
Unit, New York Post-graduate Medical 
School and Hospital, Columbia University, 
and Anthony C Cipollaro, M D , Associ- 
ate in Dermatology, Skin and Cancer Unit, 
New York Post-graduate Medical School and 
Hospital, Columbia University, with a Fore- 
word by Francis Carter Wood, M D A 
volume of 222 pages, with 245 illustrations 
Published by The American Journal of Can- 
cer, New York, 1937 Price §3 75 

This practical monograph on cutaneous can- 
cer and precancerous dermatoses is divided 


Radiotherapie Gynecologique (Gynecologic 
Radiotherapy), Curie- et RSntgenther- 
apie (Radium and Roentgen Therapy) Bv 
R Mathey-Cornat, Radiologiste de Hdpi- 
taux, Medecm de la Fondation Bergome 
(Centre anticancereux de Bordeaux et du 
Sud Ouest), Chef du Service central d Elec- 
troradiologic des H6pitaux du Groupe 
Pellegnn-Le Tondu A volume of 309 
pages with S4 illustrations Pubhshed by 
En et de, Pans, 1936 Price 60 

francs 


into four chapters The first chapter, very 
brief, deals with the morbidity and mortality 
of cutaneous cancer The second chapter deals 
with precancerous dermatoses, covering some 
ninety pages The third chapter deals with 
cutaneous malignancies, dividing them into 
two main groups, carcinoma and sarcoma, cov- 
ering about ninety pages The third chapter, 
as well as the second, has a rather extensive 
bibliography The fourth chapter contains a 
survey of the established therapeutic methods 
It covers briefly the surgical, chemical, and 


This book intends to present to radiologists, 
general men, surgeons, and gynecologists the 


physical means of therapeutics 

The subject matter is concise and convem- 
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TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly m alphabetical order Meetings second 
Tuesday of each month at University Center 

Tennessee State Radiological Society — President, H S 
Shoulders, M D 240 Doctors Bldg , Nashville 
Vice president, S S Marchbanbs, M D , 50S Medical 
Arts Bldg , Chattanooga, Secretary-Treasurer, Frank- 
lin B Bogart, M D , 311 Medical Arts Bldg, Chat- 
tanooga Meeting annually with State Medical 
Society in April 
te\aS 

Te\as Radiological Society — President, R G Giles, 
M D , Medical Arts Bldg , San Antonio, President- 
elect Jerome H Smith, M D , Shannon West Texas 
Memorial Hospital, San Angelo First Vice-president, 
C F Crain, M D , 410 Chaparral St , Corpus 
Chnsti, Second Vice-president M H Glover M D , 
904 Sth St , Wichita Tails, Secretary-Treasurer, 
G D Carlson M D , 3121 Bryan St Dallas Meets 
annually San Antonio is next place of meeting 
\ ERJIONT 

See New England Roentgen Ray Society 

VIRGINIA 

Radiological Society of Virginia — President, Fred M 
Hodges, M D , 100 W Franklin St , Richmond, 
Vice president, L F Magruder M D , Raleigh and 
College Aves , Norfolk, Secretary, V W Archer, 
M D , University of Virginia Hospital, Charlottesville 
u ashington 

Washington Stale Radiological Society — President, 
H E Nichols, M D , Stimson Bldg Seattle, Secre- 
tary, T T Dawson, M D Fourth and Pike Bldg , 
Seattle. Meetings fourth Monday of each month at 
College Club 
WISCONSIN 

Miheaukee Roentgen Ray Society — Secretary, S A 
Morton, M D , Columbia Hospital, Mdwaukee 
Meets monthly on first Friday 


Radiological Section of the Wisconsin Stale Medical 
Society — Secretary Russel F Wilson, M D , Beloit 
Municipal Hospital, Beloit Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September 


University of Wtscoitstn Radiological Conference — 
Secretary, E A Pohle, M D 1300 University Ave , 
Madison, Wis Meets every Thursday from 4 to 5 
P-it Room 301 Service Memorial Institute 





Associate Professor of Roentgenology and 
Cardiologist, Department of Medicine, Tem- 
ple University School of Medicine , Cardiolo- 
gist, Temple University Hospital, Consulting 
Cardiologist, Shnner’s Hospital for Crippled 
Chddren, Philadelphia A volume of 343 
pages containing 19S illustrations Pub- 
lished by Charles C Thomas, Springfield, 
Illinois, 1937 Price $7 50 

For many years the American literature has 
suffered for want of a comprehensive text con- 
cerning roentgenology of the cardiovascular 
system and it is doubtful if tins method of ex- 
amination has been adequately appreciated 
by the average clinician and roentgenologist 
in this country Roesler, because of his ability 
as a cardiologist and a keen radiologist, has 
presented the subject in a manner that could 
be approached by few other authors The 
arrangement of the text is excellent and the 
order of presentation, beginning with the 
fundamentals of the subject and working up 
to the clinical applications, bespeaks the ex- 
perience of a good teacher Because of the 
detaded manner in which the subject has been 
considered the text cannot be read with rapid- 
ity The slower and more patient “small dose" 
method of study was found more practical 
This excellent text, together with its vo- 
luminous bibliography, will unquestionably 
remain as a fundamental work concerning 
roentgenology of the cardiovascular system 
for some tune to come It is recommended 
without reservation for roentgenologists, 
clinicians, and students 


Radiologica (International Journal of Photo- 
biology and Biophysics, Medical Radiology 
and Photochemistry) Edited by H Jausion, 
Paris, J Plotnikow, Zagreb, H Schreiber, 
Berlin Published by Walter de Gruyter & 
Company, Berlin W35, Woyrschstrasse 13, 
Germany Price 35 R M per volume less 
25 per cent outside of Germany 


taming a summary of all important work in the 
literature Contributors will be reimbursed 
at the rate of 30 r m for each printed page and 
manuscripts should be sent to the Chief Editor, 
Doctor Hans Schreiber, Berhn-Fnedenau, Ce 
cihengarten 45, Germany In the next volume 
32 papers will appear A sample copy of this 
journal contains articles on the following 
subjects 

Heliotherapy of Lupus Tuberculosis (French), 

A Radiometric Method of Measuring Ultra violet 
Solar Radiation Intensities in the Stratosphere 
(English), 

Biologic Significance of Reflected Ultra-violet Rays 
(German), 

Physicochemical Studies on Mdantns (English) 

Spectrogruphic Researches Concerning Irradiated 
Substances (Italian), 

Roentgen Therapy with High Voltage (French), 

The Absorption of Short Wave Energy m Biological 
Tissues (German) 

Activation by Light of the Immunizing Function of 
the SLm (French) 


Diathermy Thud Edition By Elkin P 
Cuhberbatch, M A , B M (Gxon ), D M 
R E (Camb ), FRCP, Medical Officer m 
Charge of Electrical Department and Lec- 
turer on Medical Electricity, St Bartholo- 
mew’s Hospital A volume of 560 pages, 
with 16S illustrations Published by William 
Wood & Company, Baltimore, Maryland, 
1937 Price $6 00 

The author, in collaboration with nine 
workers m special fields, has written a thud 
edition on the subject of medical and surgical 
diathermy The rapid advance m knowledge 
of diathermy and the progress that has been 
made in medical and surgical uses of high fre- 
quency currents have rendered it necessary to 
compile this new and enlarged volume on the 
subject 

The book is divided mto three parts, the first 
of which is concerned with the evolution of dia- 


This is a new journal scheduled to appear as 
three volumes annually, each volume to con- 
sist of six pamphlets (about 18 pages) t is 
the purpose of this new publication to sum- 
marize in review form original contributions 
pertaining to photobiology, biophysics, medi- 
cal radiology, and photochemistry Theongi- 
nal articles will appear m French, ’ 

English or Italian A summary of each 
Side wdl be printed in English, German, 
FreS There will also be a section con- 


thermy and the physical principles underlying 
the production of high frequency currents The 
second and thud parts cover the subjects of 
medical and surgical diathermy, respectively 
The author has selected and described in de- 
tail several machines requued for various types 
of treatment, and has discussed each method of 
treatment Rather brief chapters are induded 
regarding treatment by ultra-short waves and 
by induction cables It is apparent that the 
conventional type of diathermy is still the most 
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beth’s Hospital, Youngstown, Secretary-Treasurer 
Harry Hauser, M D Clev eland City Hospital, 
Cleveland Meetings at G 30 pm at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to April inclusive 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President, George 
Benzing, M D , St. Elizabeth Hospital, Covington 
K> Secretary-Treasurer Justin E McCarthy, M D 
707 Race St , Cincinnati, Ohio Meetings held third 
Tuesday of each month 

PENNSYLV VN1A 

Pennsylvania Radiological Society — President, Sid- 
ney J Hawley, M D , Getsinger Memorial Hospital, 
Danville, First Vice president, William J McGregor 
M D 744 Franklin Ave , Wilkinsburg, Second Vice- 
president, Oscar M Weaver, M D , 12 S Mam St 
Lewis town, Secretary-Treasurer, Lloid E Wurster 
M D , 4IG Pme St , Williamsport, President elect 
Charles S Caldwell, M D , 520 S Aiken Ave , Pitts- 
burgh Annual meeting Ma>, 193S Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President, 
Thomas P Laughery, M D , Germantown Hos- 
pital Vice president, Elwood E Downs, M D 
Jeans Hospital, Fox Chase, Secretary, Barton H 
Young, M D Temple University Hospital, Treas- 
urer R. Manges Smith, M D , Jefferson Hospital 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S 
22nd St , S 15 p M 


The Pittsburgh Roentgen Society — President F L 
Schumacher, M D , Jenkins Arcade, Secretary, H N 
Mawhmney, M D , Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 

RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

South Carolina X-ray Society — President, Robert B 
Taft M D , 105 Rutledge Ave , Charleston, Secre 
tary-Treasurer Hillyer Rudisill, M D Roper Hos 
pital Charleston Meetings m Charleston on first 
Thursday in November also at time and place of 
South Carolina State Medical Association 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society 
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ANIM4.L EXPERIMENTATION 

The Bchav lor of the Reticulocytes of the White 
Mouse after Roentgen Therapy H Langendorff 
Strahlentherapie, 1937 59, 05 2 

Tlie author continued his studies denting with the 
clTeet of roentgen rays on the reticulocytes of mice 
Technic ISO kv 4 ma 30 cm TSD HVL » = 
0 So mm , exposure of from l to 9 minutes The 
doses applied and the intervals between treatments 
were varied It appeared that tile degree of radiation 
effect following simple fractionated doses of roentgen 
rays does not only depend on the total dose but also on 
the amount and order of each single dose as well as on 
the spacing The maximum effect was observed if each 
following exposure was given at tile height of the reac- 
tion from the previous treatment This manifested 
itself in a constant increase of the number of retieulo 
cy tes 

Ernst A Pohle M D , Ph D 


Microcinematographic Studies of the Effect of Roent 
gen Rays on Normal and Tumor Cells in Tissue Cui 
tures H \ ollmar and B Rajcwsky Stralilenthera 
pie, 1937, 60, 524 

The authors exposed cultures of normal (chicken 
embryo) and pathological tissue (mouse carcinoma! to 
roentgen rays Technic 21 kv 30 ma 10 r/min 
4S0-2 880 r total dose Some of the microscopic ob 
scrvutions were recorded by a motion picture film It 
appeared that the single cells constituting a cell com 
plex showed very different reactions to irradiation 
This expressed itself in the reactiou speed as Well as in 
the type of injury following exposure photonucro 
grams are appended demonstrating this observation 
Studies of the growth of an irradiated culture during 
irradiation itself seemed to point to a primary localized 
effect of irradiation The authors could also prove ex 
penmen tally the fact that while certain cells in a cell 
complex were markedly injured others escaped injury 
entirely 

Ernst A Pohle M D Ph D 


The Action of Marconi therapy on Experimental 
Peritonitis from B coh Leopoldo Giacobbi Archi- 
ve di Radiologia, 1937 15,220-225 

Rabbits in which peritonitis had been produced were 
treated with short wave diathermy It was found that 
the treated animals lived longer than the controls but 
no histologic changes could be q 


The patient was a man, bed ridden and the lesion was 
m the hip joint of a leg which had been amputated at 
tilt thigh The author concludes that infection and 
muscle action play an important r61e in the develop- 
ment of this condition 

John M Mh.es M D 

BLOOD CHANGES 


The Effect of Roentgen Rays on Erythropoiesis 
K Mardtrsttig Strahlentherapie 1937, 59, (509 
The author studied the influence of roentgen radia- 
tion given in therapeutic doses on the reticulocytes of 
human blood His conclusions are based on observa- 
tions made in 13 patients with carcinoma of the bron 
clius one with carcinoma of the esophagus two with 
carcinoma of the liver si\ with carcinoma of the stom- 
ach, six with metastatic bone carcinoma, six with 
myelocytic leukemia and five cases with lymphocytic 
leukemia The customary deep therapy technic was 
used and applied according to the method of Holfelder 
It appeared that following a temporary stimulation a 
definite inhibition of the erythropoietic function oc- 
curred and was balanced by regeneration from the bone 
marrow In patients in whom the bone marrow func- 
tion has been disturbed by the malignant disease this 
regeneration is either insignificant or does not take 
place at all If bone marrow regeneration is noted at 
the beginning of the treatment the prognosis is usually 
poor The same holds true if the reticulocytes are in- 
curred before irradiation, indicating a hyperfunction of 
the red bone marrow The determination of the reticu- 
locytes was of no prognostic value in the irradiated 
cases of myelocytic leukemia However in patients 
with lymphocytic leukemia who responded well to irra 
diation the erythropoietic function was increased 

Ernst A Pohle if D Ph D 
BONES (DISEASES) 

Paget s Disease with Unusual Findings Giuseppe 
Bomfazi Archivio di Radiologia 1937 15, 217-219 
The author reports a case of Paget s disease m which 
the diagnosis was possible only by roentgenogram 
which he reproduces The patient a woman of 52 
had had pain and lameness m the hip and back for eight 
years with a negative examination except as above 
cited 

E T Lbddv M D 
BREAST CANCER 


arthritis 


Non-traumatic Protrusion of the Acetabulum A 
Coral Southern Med Jour December 1937 30, 


Gingival Metastasis from Cancer of the Breast M 
Ludm Strahlentherapie 1937 60, 304 

The author reports a very unusual case of a gingival 
metastasis originating from a primary carcinoma in the 
breast The patient first noticed a loosening of the last 
left lower molar and then in the surrounding gingiva 
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International Expositions of Medicine Medical 
Edition A volume of 300 pages Published by 
Norbert Malome. 37 Rue dc 1’Ceole dc Medicine, 
Pans, 1032 Price (not known) 

RADIOPHASIOLOGA AND RADIOTHKRAPA RcVlCW Of 

Biological Studies Technics, and Therapeutics 
Published b> Cl Rugaud, Director, A Lacas- 
Sagnl, Associate Director and R Elrrouz, Chief 
Physicist of the Laboratorj of Rndiophystology of 
the Radium Institute (Archives of the Radium Insti 
lute of the University of Parisand the Curie Tounda- 
tion) A volume of 18b pages Issued by Les 
Presses Limersitmres de France, March, 1037 
Price 50 fr 

Post opck vrn l Radiological Examjmtion of the 
Common Bilk Duct B> B Desplas, P Moulon- 
cuet and P Malgras A volume of 120 pages 
with 40 figures Published by Masson et Cie, 
Pans 10 IS Price 40 fr 

PlIASIOTHERAPA, ORGANIZATION FOR WORLD PEACE 
Souvenirs, Documents By \ Joseph Riaiere 
The conceptions the works, the facts, the acts, and 
dates Published b> Imprimene et Librarie Cen- 
trales Societt Rue Bergere 20 Pans, 1037 Pnee 
(not known) 

Injuries of the Foot and X ra\ s Malleoli, Astra- 
galus Caleis the Fore foot By Etienne Destot 
Preface by Dr Alexis Carrel Second Edition 
A volume of 202 pages with 15C figures Pub 
hshed by Masson et Cie, Pans, 1037 Price 45 fr 


BOOK REVIEWS 

Outline of Radiology Prepared and pub- 
lished by the Educational Committee of the 
Pennsylvania Radiological Society Sidney 
J Hawley, M D , Chairman, John T Farrell, 
Jr , M D , Harold W Jacox, M D , Zoe A 
Johnston, M D , Forrest L Schumacher, 
JM D , James J Qumey, M D , and James L 
Weather-wax, M A , 1937 A litho-printed 
and paper bound volume of 126 pages Price 
S3 00 (Order from Sidney J Hawley, M D , 
Geismger Memorial Hospital, Danville, 
Pennsylvania ) 

This Outline was prepared by the Educa- 
tional Committee of the Pennsylvania Radio- 
logical Society to complement a systematic re- 
view of radiology which was started by that 
Society m May, 1936 This Outline is not in- 
tended to be a textbook of radiology, but rather 
a guide for study The Committee has out- 
lined the more important conditions m such a 
way that a physician studying the subject will 
have a guide and readily available bibliography 
of the more important articles concerning each 
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ANIM VL EXPERIMENTATION 


of the White 
Langcndorff 


The fichu wor of the Reticulocytes 
Mouse after Roentgen Therapy H 
Strahlentherapie, 1937, 59, 652 

The author eontmued his studies dealing with the 
efTect of roentgen rays on the reticulocytes of mice 
Tcchme ISO kv 4 ma , 30 cm TSD, HVL™ =■ 
0 85 mm , exposure of from 1 to 0 minutes The 
doses applied and the intervals between treatments 
were varied It appeared that the degree of radiation 
effect following simple fractionated doses of roentgen 
rays does not only depend on the total dose but also on 
the amount and order of each single dose, as well as on 
the spacing The maximum effect was obserxed if each 
following exposure was gixcn at the height of the reac- 
tion from the prexious treatment This manifested 
itself in a constant increase of the number of rcticulo 
cytes 

Ernst A Poiilk, M D Ph D 


Microcincmatographic Studies of the Effect of Roent 
gen Rays on Normal and Tumor Cells in Tissue Cul 
turcs H \ollniaraiidfi Uajewsky Strahleuthera 
pie, 1937, 60, 324 

The authors exposed cultures of normal (chicken 
embryo) and pathological tissue (mouse carcinoma! to 
roentgen rays Technic 21 kv , 30 ma , 10 r/min 
480-2 SS0 r total dose Some of the microscopic ob 
scrxations were recorded by a motion picture film It 
appeared that the single cells constituting a cell com 
plex showed very different reactions to irradiation 
This expressed itself in the reaction speed as well as in 
the type of injury following exposure photomicro 
grams arc appended demonstrating this observation 
Studies of the growth of an irradiated culture during 
irradiation itself seemed to point to a primary localized 
effect of irradiation The authors could also proxe ex 
pcrimentally the fact that while certain cells m a cell 
complex were markedly injured others escaped injury 
entirely 

Ernst A Pohle M D Ph D 


The Action of Marconi therapy on Experimental 
Peritonitis from B col t Leopoldo Giacobbi Archi 
vio di Radiologia 1937 IS, 220-225 

Rabbits in which peritonitis had been produced were 
treated with short wave diathermy It was found that 
the treated animals lived longer than the controls but 
uo histologic changes could be M D 


The patient was a man bed ndden, and the lesion was 
m the hip joint of a leg which had been amputated at 
the thigh The author concludes that infection and 
muscle action play an important role in the develop- 
ment of this condition 

John M Miles M D 

BLOOD CHANGES 

The Effect of Roentgen Rays on Erythropoiesis 
K Mardersteig Strahlentherapie 1937, 59, 609 
Tile author studied the influence of roentgen radia 
tion gueit in therapeutic doses on the reticulocytes of 
human blood His conclusions are based on observa 
tions made in 13 patients with carcinoma of the bron 
elms one with carcinoma of the esophagus, two with 
carcinoma of the liter six with carcmonia of the stom- 
ach six with metastatic bone carcinoma six with 
myelocytic leukemia, and fixe eases with lymphocytic 
leukemia The customary deep therapy technic was 
used and applied according to the method of Holfelder 
It appeared that following n temporary stimulation a 
deiinite inhibition of the erythropoietic function oc- 
curred and was balanced by regeneration from the bone 
marrow In patients in whom the bone marrow func- 
tion has been disturbed by the malignant disease this 
regeneration is either insignificant or does not take 
place at all If bone marrow regeneration is noted at 
tile beginning of the treatment the prognosis is usually 
poor The same holds true if the reticulocytes are in- 
curred before irradiation indicating a hypcrfunction of 
the red bone marrow The determination of the reticu- 
locytes was of no prognostic value m the irradiated 
eases of myelocytic leukemia However m patients 
w ith lymphocytic leukemia who responded well to irra- 
diation the erythropoietic function was increased 

Ernst A Pohle M D Ph D 

BONES (DISEASES) 

Paget s Disease with Unusual Findings Giuseppe 
Bomfazi Archivio di Radiologia, 1937 15, 217-219 
The author reports a case of Paget s disease m which 
the diagnosis was possible only by roentgenogram 
which he reproduces The patient a woman of 52 
had had pam and lameness in the hip and back for eight 
years with a negative examination except as above 
cited 

B T Lbddy M D 


BREAST CANCER 


arthritis 


M 


A 

30, 


Non traumatic Protrusion of the Ace ‘“ bu j“™ 
Mayoral Southern Med Jour December 


Gingival Metastasis from Cancer of the Breast 
Ludin Strahlentherapie 1937 60, 304 

The author reports a very unusual case of a gingival 
metastasis originating from a primary carcinoma m the 
breast The patient first noticed a loosening of the last 
left lower molar and then in the surrounding gingiva 
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physician will enter into \vhale\er practice 
his fancy or his apparent necessities direct 
him, regardless of his qualifications Em- 
phasis in the short course must be placed 
primarily upon the broader aspects of radiology 
as applied to medical practice but attention 
should also be given to technic and method 
The exercise of reasonable discretion m the 
choice and presentation of these subjects will 
tend to improve medical practice with \ery 
little possibility of coincident harmful results 
Leo G Rigler, M D 


ANNOUNCEMENT 

SCIENTIFIC EVENT 

The Thud International Cancer Congress, 
under the auspices of the International Union 
against Cancer, will be held m the United 
States, September 1 1 to 16, 1939, at the Had 
don Hall Hotel, Atlantic City, N J 
The president of the Congress is Professor 
Frances Carter Wood, M D , Director of the 
Institute of Cancer Research of Columbia Uni 
versity, New York City , Donald S Childs, 
M D , of Syracuse, N Y , is Secretary-Treas- 
urer, and \ L Loomis Bell, M D , of Long 
Island College Hospital, Brooklyn, N Y , is in 
charge of transportation and exhibits 

The proposed sections are as follows Gen- 
eral research, biophysics, genetics, general 
pathology of cancer, surgery of cancer, radi- 
ological diagnosis of cancer, radiotherapy of 
cancer, statistics, and education Further 
details concerning section chairmen, commit- 
tees, and other data will be aurounced later 
The membership fee wdl be Slo All in- 
quiries should be addressed to the Institute of 
Cancer Research, 1145 Amsterdam Avenue, 
New York City 


BOOKS RECEIVED 

Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender 
Reviews will be pubhshed in the interest of our 
readers and as space permits 

Clinical Outline of Phisiotherapi Rational 
Treatment of Chronic Maladies By A Joseph 
Rrv iere Doctor of Medicine of the Faculty of Pans, 
DSC ( honorts-causa ) of the Lincoln Memorial 
University USA Editor m chief of ‘Annals of 
Physiotherapy Gold Medal from the National and 
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poor After two minutes of adaptation one third of 
the persons examined were insufficiently adapted and 
could not see any numbers, only four had become 
adapted to the best possible degree after two minutes 
All others needed ten minutes There are persons who 
show a fast adaptation and a very acute vision in the 
dark, but others show slow adaptation and very poor 
vision, even after ten minutes 

Only six of 30 physicians passed the test as good 10 
had a medium grade and 14 a poor one Only about 
one fifth of the examined persons had good vision in 
the dark, one third medium, and one-half poor 
The authors conclude that it would be advisable to 
test in the dark the visual acumen of physicians who are 
supposed to do chest fluoroscopy, especially when 
fluoroscopy is used as the only roentgen examination of 
the chest 

Hans W Hefee, M D 


FRACTURES 

Contribution on Traumatic Epiphyseal Separation 
of the Distal End of the Leg C F Giegy Schweiz 
med Wchnschr , July 10, 1937, 67, C2G, 027 

The author reports the results of follow up of ten 
separations of the tibial epiphysis and seven of the fibu- 
lar, of which fourteen and six respectively, were fol- 
lowed The injuries were divided into two classes 
abduction pronation separations with a aide medial 
separation in the tibia a small chip fracture laterally 
(two cases), and a supra malleolar fibular fracture, and 
adduction supination separation with slight separation 
of the tibial epiphysis, more marked of the fibular, and 
sometimes m adults a fracture of the medial malleolus 
Treatment consisted of reduction and immobilization 
in U splints or plaster for from five to six weeks Ex- 
cellent functional results were obtained in all cases 

L G Jacobs, M D 


GASTROINTESTINAL TRACT 
(DIAGNOSIS) 


The Stimulative Action of Other Parts of the Gastro- 
intestinal Tract on the Colon Demetrio Messuti 
Archivio di Radiologia, 1937 , IS, 198-216 

The author studied roentgenologicaUy the stimula 
tive action exercised on the colon by the stomach and 
small intestine both after fasting and after food He 
found that the digestive processes in the colon were all 
accelerated after the entrance of food higher up in the 

alimentary canal T Leddx M D 


The Relative Importance of Food Idiosyncrasy m 
Gastro intestinal Diseases JYilham 11S5 _n88 
Southern Med Jour December 1937 30, U»o-i w 
Gastro- intestinal allergy a true tissue hypersensi- 
tivity to certain foods occurs more r fl 
generally thought The history tnal diets skin tests 


search for eosinophils in the stool and nasal secretions, 
and the x ray constitute diagnostic approaches 

The x ray findings are not characteristic of the con 
dition, but help exclude organic pathology The 
author urges a modified Graham Cole examination with 
the fat meal consisting of cream eggs wheat bread, 
and hot chocolate These four foods are those which 
most frequently produce allergic reactions If, after 
this meal, the patient develops severe abdominal pain 
with later an urticaria allergy is considered If the 
roentgenologist reports the gall bladder functioning 
satisfactorily the evidence m favor of allergy is made 
stronger 

John M Minns, M D 

GASTRO-INTESTINAL TRACT 
(THERAPY) 

Gastro intestinal Dysfunction Barton A Rhine- 
hart Southwestern hied November, 1937, 21, 391— 
39S 

Gastro intestinal dysfunction as defined by the 
author, applies to conditions of the alimentary canal 
which are not the result of organic changes It includes 
dyspepsia, colitis, chronic gastritis, nervous mdiges 
tion etc 

All the symptoms are due to increased irritability or 
increased functional activity of neural and muscular 
tissues The symptomatology is identical with that 
of tetany The common factor m this group of dis- 
orders is nutritional deficiency and this is chiefly of 
calcium and vitamin D 

The treatment recommended is rest correction of 
nutritional deficiencies, and surgical correction of local 
lzed disease complications Plenty of meat, milk and 
sunshine and the avoidance of excess of fruits, vege- 
tables and physic medicines are advised 

John M Miles, M D 

GENITOURINARY TRACT 
(DIAGNOSIS) 

Development of a Hydronephrosis by an Aberrant 
VesseL R. Bauer RSntgenpraxis March, 1937, 9, 
160-163 

The author found pyelographic evidence of an acces- 
sory or aberrant vessel at the uretero-pelvic junction 
in 16 out of 216 cases Six times the finding was bi- 
lateral, ten times unila teral In some cases a marked 
hydronephrosis develops gradually 

Conservative surgery seems indicated in the greater 
number of such cases The hydronephrosis becomes 
slowly less marked after the obstruction has been re- 
moved by surgery Nephrectomy is indicated only 
when there is very marked destruction of the kidney 
substance. 

An intravenous pyelogrnm is at times of greater 
diagnostic value than a retrograde pyelogram which 
causes some unph> siologic distortion of the ureter due 
to the introduction of a catheter 

Hans W Hefkb M D 
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sidered from both the roentgenologic and the 
clinical points of view and interesting or illus- 
trative roentgenograms are introduced to sup- 
plement the text Kienbock often introduces 
new terms which have little superiority over the 
older, commoner ones, and m many instances 
they confuse the reader The booklet is of in- 
terest primarily to roentgenologists and ortho- 
pedists, and to students wishing to become as 
well grounded as possible in this very confusing 
field 


Theoretical Principles of Roentgen Ther- 
\py Edited by Ernst A Pohle, M D , 
Pb D , F A C R , Professor of Radiology, 
Chairman, Dept of Radiology and Physical 
Therapy, University of Wisconsin Con- 
tributors R R Newell, M D , Professor of 
Medicine (Radiology), Stanford University 
Medical School, K Wilhelm Stenstrom, 
Ph D , Professor of Biophysics, University of 
Minnesota Medical School, Ernst A Pohle, 
M D , Ph D , Launston S Taylor, Ph D , 
Physicist, Bureau of Standards, Washington, 
D C , Francis Carter Wood, M D , Director, 
Institute of Cancer Research, Columbia Uni- 
versity Foreword by W Edward Chamber- 
lain, BS.MD.FACR, Professor of Ra- 
diology, Temple University School of Medi- 
cine, Philadelphia A volume of 272 pages, 
with 132 illustrations Published by Lea & 
Febiger, Philadelphia, 193S Price $4 50 
In this book, which is dedicated to the mem- 
ory of his former Chief, the late Preston M 
Hickey, Pohle has collected and edited a series 
of chapters by recognized authorities on the 
theoretical foundations of roentgen therapy 
In a bnef foreword, Chamberlain points out the 
close linkage between physicist and physician 
in this ever-expanding field to the mutual ad- 
vantage of both Stenstrom’s chapter on the 
physics of roentgen rays (pages 17-59) boils 
down to the essential facts the structure of 
the atom, the properties and nature of cathode 
rays, roentgen Tays, then properties and quan- 
titative and qualitative measurements, and 
treats the material from a descriptive rather 
than a mathematical point of view Newell 
(pages 61-115) takes up roentgen-ray appara- 
tus, with special reference to the up-to-date 
developments, including supervoltage and arti- 
ficial radio-activity Notwithstanding the 
complexity of the subject, Newell’s presenta- 
tion is in all essentials complete, and in addi- 
tion is replete with sane, conservative observa- 
tions One may be quoted “Patients will 


inevitably assume that if 200 kv will almost 
cure cancer, surely 1,000,000 v will cure it 
easily That is a proposition which will take 
a deal of provmg! We will be wise to look care- 
fully at the experience of the places now using 
supcrvoltage before we set up these costly in- 
stallations everywhere The advertising value 
of even 500,000 v , however, is bound to prove 
enormously tempting Will patients and their 
physicians have the wisdom to inquire, not 
‘how many \olts ? ‘ but ‘what is the training and 
experience of the radiologist?’ ” Taylor and 
Pohle collaborate on the chapter on dosimetry 
(pages 121-17S) They discuss units of quality 
and quantity and describe apparatus for their 
measurements The determination of the 
“clinical dose” is treated at due length and with 
suitable detail Various methods of treatment 
are sketched The importance of adequate 
records is illustrated by samples Wood (pages 
1SS-227) discusses the biologic foundations of 
roentgen therapy, a subject of the greatest 
clinical importance He considers the under- 
lying physical foundations of the radiation 
effect and the action of radiation on normal 
and pathologic cells, and exemplifies them with 
excellent illustrations The final chapter on 
protection by Taylor (pages 233-260) takes up 
protection against direct and scattered radi- 
ations and materials for this purpose The 
recommendations of the Advisory Committee 
on X-ray and Radium Protection are given 
verbatim 

The arrangement of the book is excellent 
and the illustrations are well chosen and well 
reproduced The bibliography is adequate 

Pohle ’s aim is to serve two groups of readers 
the radiologist, who must have a thorough un- 
derstanding of the theoretical principles under- 
lying roentgen therapy, and the research 
worker, who is not interested in the clinical ap- 
plication of roentgen rays 

In my opinion Pohle’s aim was so good that 
he has hit the center of the bull’s eye 

In spite of considerable thought I can offer 
no destructive criticism of any part of the book 
I know no place else where one can find so 
much important material in so small a space 
To all interested in roentgen therapy the book 
can be recommended without reservations 


ROntgendiagnostik der Knochen und 
Gelenkkrankheiten (Roentgen Diag- 
nosis of Bone and Jomt Diseases) Volume 
IV, Degenerative Diseases of the Vertebne 
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the determination of the structure in- 
volved For example, through radiological 
diagnosis more information concerning the 
anatomical involvement m a case of 
pneumonia can be ascertained than by any 
or possibly all other methods combined 
The radiologist must not forget, however, 
that as physicians our chief interest is not 
with deranged structure, but in the dis- 
turbance of function In the case of acute 
lobar pneumonia and in many other im- 
portant diseases, it is not enough to de- 
termine the amount of structure involved, 
one must, in addition, know the type of 
organism, if the blood stream has been in- 
vaded, or if the anatomical involvement is 
an incident to a pre-existing chrome ail- 
ment, and, if so, its character, leading 
complications, etc Metaphorically speak- 
ing, the dead hand of Virchow still rests on 
the profession We are so prone to desig- 
nate the disease and cease further diag- 
nostic investigation The patient as a 
human being must be considered He 
possesses a soul or a spirit or whatever 
you wish to call it An example of medical 
neglect is Christian Science Physical 
cultists and dietetic pseudo-experts reflect 
other aspects of medical indifference It 
has been said that a physician caring for a 


those m practice In the begi nnin gs re- 
search was most essential, but at present 
it becomes imperative that the practice 
of radiology be carefully analyzed and 
directed 

Whenever the problems concerned with 
the practice of any division of medicine 
are considered, there emerge for discussion 
two common factors, the patient and the 
doctor For this, it is indeed but httle 
different whether it be m connection with 
the practice of radiology, general practice 
of medicine, specialism, contract practice, 
state medicine, cost of medical care, 
health insurance, hospitalization plans, or 
whatnot It is only natural that, if we 
accept our place as a group, practising a 
specialty in medicine, we must be guided 
by the principles of practice governing the 
other divisions 

To define just what shall be included in 
the practice of radiology and the exact 
status of the relation between the radiolo- 
gist and the patient mvolves some very 
delicate, yet important, considerations 
It is unfortunate perhaps that this differ- 
entiation must be created at a tune when 
medicine is in so perilous a state of storm 
and stress This uncertainty is not con- 
fined, however, to medicine While look- 


patient and neglecting the emotional life 
is as unscientific as the investigator who 


neglects to control all conditions affecting 
his experiment By this I do not infer that 
serious consideration of the disease and its 
treatment are not required, as is so obvious 
m diseases such as pneumonia, cancer, etc , 
but when the comer is turned and the im- 


mediate crisis over, then you must give 
your deepest attention to the patient 
It appears that we could do nothing more 
useful at this tune, for the future of radi- 
ology as a division m the practice of medi- 
cine, than to stress the attitude toward the 
patient of those engaged in this specialty 
We should urge that such consideration 
begin during the courses m undergraduate 


medical education f 

Radiology, like all other divisions of 
medicine, has two general divisions among 
those engaged, the research workers and 


mg about us we see that thrones are top- 
pling, constitutions are bemg modified or 
scrapped, economic conditions becommg 
more unsettled, industrial and special 
groups are hostile, nations are angry and 
brandishing dangerous weapons, in fact, 
the whole structure of our civil organiza- 
tion seems to be threatened and the tran- 
quility and stability of the future uncer- 
tain It would be rash mdeed to venture 
to predict what may be the status of 
medicine, or the relation between the 
patient and physician a century from now, 
or even a decade hence 

As our specialty becomes more stabil- 
ized, we see roughly two divisions in prac- 
tice one m which the radiologist’s entire 
time is devoted to patients in group prac- 
tice and his clientele referred, the other 
m which a portion or all of the radiologist’s 
clientele is private and he duects the entire 
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ently arranged, and offers au excellent resume 
of the subjects of cutaneous cancer and pre- 
cancerous dermatoses Each pathological con- 
dition is discussed from the clinical standpoint, 
anatomical and histopathological illustrations 
are presented, and therapeutic suggestions are 
made 

The booh is extremely valuable for its nu- 
merous anatomical and histopathological illus- 
trations, and its able presentation This mono- 
graph should be of interest particularly to the 
dermatologist and therapeutic radiologist 


Gastroscopy The Endoscopic Study of 
Gastric Pathology By Rudolph Schind- 
ler, M D , Associate Clinical Professor of 
Medicine, University of Chicago, Attending 
Gastroscopist, Michael Reese Hospital, 
Consulting Gastroscopist, Cook County 
Hospital, Chicago A volume of 343 pages, 
with S9 text illustrations and 97 color repro- 
ductions Published by The University 
of Chicago Press, Chicago, 1937 Price 
S7 50 

•\ccordmg to the author, the exact anatomic 
diagnosis of gastric disease became possible 
with the introduction of two morphologic 
methods — roentgenology and gastroscopy Al- 
though gastroscopy is older, its perfection has 
been more recent The purpose of this book 
is to demonstrate that gastroscopy is similarly 
indispensable m the diagnosis and treatment 
of gastric disease Whether or not one agrees 
entirely with the authors opinion, it cannot 
be denied that he knows his subject and has 
presented it in a most comprehensive and 
understandable manner Roentgenologists will 
do well to study this text, not with the 
idea of hoping to master the method, but in 
order to better realize some of the deficiencies 
of their own method of examination, and the 
limitations of the procedure under discussion 
In a discussion of some of the optical prob- 
lems of gastroscopy the author emphasizes that 
"negative findings in gastroscopy do not exclude 
the presence of a pathologic lesion, because it is 
not possible to be certain in each case that all 
of the gastric wall has been seen The flexible 
gastroscope has lessened some of these diffi- 
culties but it is impossible, even in the most 
favorable case, to be sure that one has seen 
every small lesion ” This is due to the fact 
that mechanical and optical limitations create 
certain blind spots the extent of which may 
vary in individual cases The antrum, angu- 


lus, and pylorus are seen with the flexible gafe- 
troscope in about 90 per cent of all cases 
The pylorus can almost always be observed by 
a skillful gastroscopist although the lesser cur- 
vature of the antrum often remains hidden 
from view The lower pole of the stomach 
always contains a sector which is not seen 
because the objective looks sideward Le- 
sions of the cardia are best seen with the 
csophagoscope and should form a contra- 
indication to the use of the gastroscope That 
part of the cardia which is immediately adja- 
cent to the objective, especially at the side of 
the lesser curvature, cannot be seen even with 
retrograde systems 

The technic of gastroscopy is discussed in 
great detail and definite contra-indications 
emphasized Under indications for the pro- 
cedure the author states that gastroscopy 
should be a routine method of the gastro- 
enterologist This is probably an idealistic 
attitude because if gastroenterologists have 
the same difficulty m mastering the procedure 
as many have had m becoming proficient m 
roentgenologic procedures, the examination 
will have little dependable value as a routine 
except in the hands of experts 

The chapters relating to ulcers, gastritis, 
and tumors are particularly informative and 
bespeak the wide experience and keen observa- 
tion of the author 

Roentgenologists will be especially interested 
in the chapter concerning the relationship be- 
tween gastroscopy and x-ray In the minds 
of expert examiners some variances of opinion 
will be incited The subject is rightfully 
summarized, however, by the statement, 
“Gastroscopy and x-ray, when used together 
are not mutually exclusive, but on the con- 
trary, should be used together ” 

The author has written a classic text con- 
cerning a procedure which bids fair to influence 
the diagnosis and treatment of many cases of 
gastric disease Some parts are colored by 
the enthusiasm of an active pioneer but others 
reveal a frank conservatism that is commend- 
able. It should be read and studied by all 
concerned with the diagnosis and treatment 
of gastric disorders 


Clinical Roentgenology of the Cardio- 
vascular System Anatomy, Physiology, 
Pathology, Experiments and Clinical Ap- 
plications By Hugo Roesler, MD 
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the patient mth an order from the doctor 
to “ray the elbow for me” or “give him a 
couple of shots of Coohdge on the eczema 
about a week apart ” The pubhc con- 
ception of radiology in the practice of 
medicine is indeed very largely determined 
by the personal attitude of the radiologist 
in his relations with the individuals when 
they receive medical service from those 
engaged m this specialty 

The radiologist who undertakes the 
bedside manner of practice, becomes the 
patient’s doctor and assumes the obliga- 
tions of the medical management, must 
study and develop the bedside manner of a 
physician This requires mutual under- 
standing and confidence between the pa- 
tient and the radiologist This confidence 
is a subtle thing and requires, on the part 
of the patient, complete truthfulness in 
disclosing all relevant facts, and, on the 
part of the doctor, absolute sincerity and as 
much truthfulness as is compatible mth 
his other responsibilities In the interest 
of the patient he cannot always be com- 
pletely frank Private communications 
may sometimes forbid, but his opinion and 
conclusions must be discussed frankly and 
truthfully mth the patient or some im- 
mediate friend 

At the bedside we must not disclose 
hesitation or doubt Remember, the 
patient studies the doctor’s frame of mind 
and often watches anxiously for changes 
m his expression, voice, etc On the other 
hand, a radiologist should not beguile his 
patients, nor attempt to inspire their con- 
fidence by becoming an actor, for most 
patients are quite able to tell when self- 
confidence merges into self-conceit, and 
there are examples when it appears to be- 
come a megalomania 

education 


profession at this time Obviously, as these 
groups multiply there will come to be 
group selection by the patients and ulti- 
mately this leads to mass treatment It 
is singular to note that, as this policy is 
bemg pressed upon us, analogous fields are 
rejecting it For example, until recently 
crime and insanity were treated almost 
exclusively by mass confinement in asy- 
lums and prisons Mass educational work 
was glorified For the relief of poverty, 
alms were dispensed to large groups in 
poorhouses, etc It seems that in all of 
these fines progress has been measured very 
largely by the extent to which individual 
personal relationships have supplanted 
mass measures Medical education is no 
exception Formerly large groups of medi- 
cal students came day after day to the 
amphitheater for didactic lectures and 
operative demonstrations, but now we 
find small groups in close contact with 
the instructor m clerkships, ward walks, 
and in actual bedside teaching I would 
like to emphasize to those who are now 
teachers in under-graduate, as well as 
graduate, medical education, the impor- 
tance of pointing out to their classes the 
great advantages of individual and bed- 
side teaching m radiology We must re- 
member that before long the older genera- 
tion of teachers will be replaced by the 
younger men, and it is our duty to see 
that they possess the proper viewpoint. 

The teaching of radiology mvolves some- 
thing concerning the bill for services 
The work of the professional men in the 
ad mini stration or medical service is often 
inappropriately measured in dollars and 
cents In group practice the fees may 
seem more uniform and the relations be- 
tween the radiologist and the patient, 
bemg more indirect, may ameliorate some- 
what the difficulties concerned with finan- 


The bedside manner in the practice of 
radiology enhances the- value of medical 
radiolosrv to the patient and it also creates 
Sfop^tumty for fodrvrdual teacbjng 
m medical education It is true that the 
policy of group formation m medical 
practice is bemg urged upon the medical 


aal settlements I do not mean that the 
collection of compensation for radiological 
services is not an obstacle to be surmounted 
by those in group practice It is, however, 
obvious that after a close relationship has 
been established between a physician and 
a patient, there is indeed no delight in re- 
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popular m the Bntish Isles The book may be 
criticized in that the experiments described 
have been inadequately controlled For a topic 
that is highly technical, the book is written in 
a readable style 


This book can be recommended to any physi- 
cian who desires information concerning con- 
ventional diathermy The discussion on the 
newer short wave diathermy is, however, very 
limited 
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INTEGRATION OF CLINICAL AND ROENTGENOLOGIC FINDINGS IN THE 
DIAGNOSIS OF CARCINOMA OF THE ESOPHAGUS 

A STUDY OF 100 CASES 1 

By JOHN T FARRELL, Jr., M D , Philadelphia 
From the X-ray Department of the Jefferson Medical College and Hospital 


^sfpHERE are few locations m which can- 
cer is attended by such a hopeless 
prognosis as in the esophagus Except 
in isolated cases, methods of treatment 
successfully employed m other organs are 
unavailing here Irradiation, whether ad- 
ministered as radium or \-ray, has not 
been successful At present, surgery prob- 
ably offers the best method for coping with 
the condition Surgical procedures in 
carcinoma of the esophagus are accom- 
panied by high mortality, because usually 
when the patient is first seen the condition 
is so far advanced as to make surgery im- 
possible 


seventh decade groups is higher than the 
percentage of cancer m other localities 
Family History — Only eight patients 
came from families in which some relative 
had suffered from cancer, 91 patients 
gave no history of malignancy, and in one 

TABLE I — CARCINOMA OF ESOPHAGUS 
Sex and Age 


Yeats 

93 

Males 

7 

Females 

Total 

20-29 

1 


1 

30-39 

1 


1 

40-49 

11 

1 

12 

50-59 

33 

1 

34 

00-69 

33 

4 

37 

70-79 

14 

1 

15 


This study was undertaken m an at- 
tempt to determine if correlation of the 
clinical and roentgenologic findings might 
reveal signs by which carcmoma of the 
esophagus could be diagnosed earlier and 
at a tune when it would be amenable to 
surgery 

One hundred cases were selected, in 7S 
the histologic diagnosis was squamous-cell 
carcmoma, in 18 adenocarcinoma, and m 
four undifferentiated carcmoma Thirteen 
of the tumors occurred in the upper thud 


history there was no record In only one 
instance was there more than one cancer 
recorded in the family history a male, 
64 years of age, had two sisters who died 
of cancer In none of the family histones 
was there a record of cancer of the esopha- 
gus 

Serology — The reaction of the blood to 
the Wassermann or Kahn tests was re- 
corded m 69 cases, m 31 it was not 
stated There were 64 patients whose 


of the esophagus, 39 m the middle thud, 
39 m the lower thud, and m nine the loca- 
tion was not determined The clinical and 
roentgenologic data were analyzed as to 
sex, age, family history, serology, sympto- 
matology, and the roentgenologic findings 
Sex and Age — Ninety-three patients were 
males , seven were females (Table I) 

Ages ranged from 20 to SO years There 
was one patient, a male, 20 years of age, 
71 were between 50 and 70 years, and made 
up the largest group, of these 34 were 
between 50 and 59 years, and 37 between 
60 and 69 The number in these sixth and 

i Presented before the Fifth International Congress 
of Radiology in Chicago Sept 13 1 . 


blood was negative and five with positive 
reactions 

Symptoms — Symptoms have been an- 
alyzed as to incidence, initial symptom, 
and duration of the initial symptom before 
diagnosis was made (Tables II and III) 

Dysphagia was the most constant symp- 
tom and had the highest incidence as an 
initial symptom, 96 patients complamed 
of it and 71 listed it as the first Dysphagia 
was usually of gradual onset, difficulty 
being first experienced with solid food, and 
finally, as the disease progressed, difficulty 
with fluids also developed Sometimes it 
was of sudden onset Of the 71 patients 
in whom it was the first symptom, 3S (or 
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discovered a straw berrj -colored growth with irregular 
surface which bled easilj Biopsy revealed an adeno- 
carcinoma Roentgen therapy was applied to the le 
sion directlj and also through the outer skin Technic 
ISO kv 4 raa , 0 5 mm Cu + 1 mm A1 230 r per sit- 
ting total dose 2 300 r The tumor responded well to 
irradiation and at the end of an observation period of 
15 months had not >et recurred 

Ernst A Poulij., M D Pit D 


CANCER (THERAPY) 

Complete Destruction of a Humerus bj Osteoclastic 
Carcinomatous Metastascs R Einsterbusch and G 
Schumann Rdntgenpraxis Ma> 193“ 9, 31S-323 
The course of an extensive destitution of a metas 
tasis from a primary cancer of the breast to a humerus 
is shown The humerus was completel> destroyed and 
no evidence of bone structure could be seen oil roent 
genograms There occurred a marked shortening of 
the soft tissues of the ann X raj therapy achieved a 
worthwhile palliation 

Hans \V Hufke M D 
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Muscle and Subcut nitons Tissue of Mail H Trubes 
tein Strahlenthcr lpie l‘>37 60, 410 

The author determined the muss absorption coeffi- 
cients of the various media named using monochromatic 
roentgen rajs between 0 12S and 1 433 V produced by 
means of the 'idter difference method developed by 
Kustner Muscle tissue absorbs for all nave lengths 
the same as water, longer wave lengths arc absorbed 
more m blood and somewhat less m subcutaneous tis 
sue with a higher water content than water Triolein 
(an oil) and subcutaneous tissue with low water content 
absorbed less than water and approached the same 
values as human fat 1 or radiation of short wave 
length the mass absorption coeffiuents of all evannned 
materials are nearlj equal For practical purposes one 
must realize, therefore that depth doses obtained in a 
water phantom hold for subcutaneous tissue with a high 
water content if superiieial radiation therapy is given 
For subcutaneous tissue with a low water content the 
depth dose m 0 cm maj be SO per cent higher than the 
one determined m the water phantom For deep ther- 
apy using roentgen rajs of short wave length the water 
phantom is well suited for determining isodose curves 
Ernst A Poiile M D Pli D 


DOSAGE 

Present Status of the Definition and the Measure- 
ment of the Dose H Holthuscn Strahlcntherapie 
1937 59,503 

This is the text of an address given by Holthuscn in 
memory of Albers Schonbcrg He reviews briefly the 
present status of dosimetry touching the problems of 
back scatter direct and indirect determination of the 
applied dose and the relation between the measured 
dose and effect in the tissue 

Ernst A Poiile M D , Ph D 


Distribution of Roentgen ray Intensity during Irra 
diation with Convergent Beams M Nakaidzumi and 
N Motida Strahlentherapie 1937 60, 307 

The authors used a small ionization chamber for the 
determination of the intensity distribution of roentgen 
rays in a wax phantom when using multiple convergent 
beams The isodose curves have an entirely different 
shape under these conditions as compared with the 
standard curves available for single fields The depth 
dose with convergent beams is much higher — up to 6 
cm below the surface — as compared with the single- 
field method The periodical distribution of the dose 
during a single irradiation with convergent fields varies 
with the depth dose and with the distance from the 
central axis 

Ernst A Pokle M D Ph D 


The Absorption and Scattering of Monochromatic 
Roentgen Rays in Water Triolein, Blood Skeletal 


EPILEPSY 

Some Factors m the Pathogenesis of Genuine Epi- 
lepsy as Determined Radiologicallj Eugenio Fischel 
Arclnvio di Radiologia Scptember-Decembcr 193G 15, 
329-335 

Fischel points out that in epilepsy there is usually an 
enlargement of the sella and as a result of this there is 
an upset in the endocrinal balance of the pituitary, 
causing epilepsy by a transitory ischemia The under 
lying lesion is probably an inflammatory one 

E T Leddv, M D 

FLUOROSCOPY 

Testing the Ability to See m the Dark Chan 
trame and Cramer Rdntgenpraxis May, 1937 9 
329-336 

There is still some dispute about the comparative 
value of fluoroscopy and films of the chest It may be 
possible that some roentgenologists liave a peculiarly 
acute vision in the darkroom which may be very poor 
in others The authors attempted to test 30 physi- 
cians and 20 patients for their ability to see in the dark- 
room They did it by using roentgenograms of lead 
numbers of different contrast, the lead numbers were 
exposed to 10 12 14 etc per cent up to 20 per cent of 
the routine exposure The films showing these differ 
ently exposed numbers were then read in front of the 
fluoroscopic screen under the normal conditions of 
fluoroscopy The person to be examined was asked to 
read the numbers after two five and ten minutes of 
adaptation to the dark Three different grades of 
visual accuracy were arranged good, medium and 
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18 months’ duration gave antecedent m 29 In only 13 was it present for more 
histones of indigestion than a year 

Vomiting was recorded m six histones Roentgenologic Characteristics— The 
one patient m whom it had been present roentgenologic charactenstics of far ad- 
for two months before the diagnosis was vanced carcinoma of the esophagus are 
made, gave it as the symptom of onset generally known and no attempt has been 
At necropsy the cancer was at the lower made to tabulate the findings Thealtera- 
end of the esophagus and extended mto the tions of contour m the opaque stream used 
stomach The tumor m four of these to examine the esophagus correspond to the 
patients was in the middle third and in alterations m the lumen of the organ pro- 
two m the lower third duced by the tumor These alterations are 

Hematemesis occurred m three cases, usually irregular, and involve one or more 
though not as the initial symptom, but sides of the tube when the growth extends 
in one patient, a male, 73 years of age, m a cephalo-caudal direction, or constrict 
with a fungatmg growth at the lower end its entire circumference when it is annular 
of the esophagus, the symptom of onset The irregularities of contour are always 
was sudden severe pain in the abdomen associated with narrowing of the lumen at 
followed by gastric hemorrhage In the the site of the tumor, and usually, with 
other patients the tumors were in the mid- dilatation of the esophagus proximal to it 
die third Sometimes the constriction is smooth and 

Hoarseness was complained of by six difficult to differentiate from stricture due 
patients m two, it was the symptom of to the swallowing of a caustic, when 
onset, in one patient had been present for smooth and at the hiatus, differentiation 
less than two months, and m another for from functional spasm may be impossible 
less than three In this second patient There was positive roentgenologic evi- 
there was an associated paralysis of the dence of orgamc disease thought to be due 
left vocal cord In two patients the lesion to neoplasm in 95 patients, indicating that 


was located high in the esophagus, m two 
it was in the middle thud, and m two in 


the lower 

Cough was the symptom of onset in one 
case It occurred with pam m the throat 
on swallowing m a male, 57 years of age, 
who had a squamous-cell carcinoma of 
the middle third with obstruction high 
in the esophagus There were no other 
instances of cough as a symptom 

Swelling of the neck as the initial symp- 
tom was complained of by one patient, 
the only case m which it occurred The 
patient was a female, 55 years of age, who 
had the swelling for six months She had 
a squamous-cell carcinoma mvolvmg the 
middle thud and extending upward almost 


to the pharynx 

Duration of Symptoms — In 8/ patients 
the interval from the first symptom to the 
time the diagnosis was made was less 
than a year it was less than six months 
in 5S, and between six months and a year 


m this senes, as m most, the disease was 
far advanced when the patients first pre- 
sented themselves for examination In 
the others there was found evidence of 
alteration, but the diagnosis was not 
properly made as to the etiology One 
patient with cancer was diagnosed as hav- 
ing a caustic stncture, another as having 
a phrenospasm 

The opposite error is sometimes made 
that is, some other lesion is mistaken for 
carcinoma These mistakes are not so 
disastrous The most common errors are 
made m mistaking caustic strictures and 
phrenospasm for neoplasms, and occasion- 
ally diverticula and varices are improperly 
labled newgrowth In some instances con- 
striction of the lumen by extra-esophageal 
masses may lead to an appearance simulat- 
ing an intrinsic growth 

Phases of the roentgenology of carcinoma 
of the esophagus worthy of special com- 
ment are the difficulty m determining m 
cases at the hiatus whether the tumor is 



A 


MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 

PUBLISHED 8Y THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 


VOL 30 


APRIL, 1938 


No 4 


THE BEDSIDE MANNER IN RADIOLOGY 1 

By BENJAMIN H ORNDOFF, M D , FACR, Chicago 


INTRODUCTION 

I I N discussing the bedside manner in 
radiology, I am impressed with a quo- 
tation from Hippocrates, “To serve 
the art of medicine as it should be served, 
one must love his fellow man" Byron 
Robinson said, “Adequate information 
concerning a disease can be obtained only 
at the bedside ’’ Again, 1 quote from Al- 
fred Stengel, “In the rapid development 
of the more rigidly scientific methods of 
diagnosis emanating from the laboratory, 
a feeling of disregard if not contempt for 
the other clinical methods has too often 
made its appearance, not rarely perhaps 
on account of a greater familiarity with 
many of the newer methods of investiga- 
tion ” A discussion of the bedside manner 
m radiology presupposes that the practice 
of radiology is accepted as the practice of 
medicine It must follow then that radi- 
ology becomes a special branch or division 
of medicine 

Radiology, as a branch of medicine, has 
undergone the evolutionary processes 
pointed out so clearly by Thomas A 
Groover and is now becoming stabilized 
as a specialty in medicine The integra- 
tion of radiological practice into the gen- 
eral practice of medicine as it exists m the 
United States to-day becomes a problem 

1 Presented at the Eighth Annual Conference and 
Conference of Teachers of Clinical Radiology under the 
auspices of the Commission on Education, American 
College of Radiology Chicago, Feb 13, 1938 


of prime importance The scientific phases 
of radiology are already deeply rooted in 
the science of medicine, and it becomes 
our duty to organize ourselves for the 
proper application of radiology m the 
future We must develop a strong and 
dignified group, carefully, but not over- 
organized, in order that radiology as a 
specialty may be equally attractive among 
the branches of medicine 
The preservation of a specialty in its 
proper form may become a more difficult 
undertaking than its creation It seems 
quite evident that our scientific organiza- 
tions, local, national, and international, 
with their essential purposes concerned 
with the presentation and dissemination 
of scientific data, have performed their 
duty most commendably Problems aris- 
ing in the practice of radiology may seem 
to have lagged, but this is only a matter 
of sequence in evolution Through the 
American College of Radiology and its 
Commissions, many important movements 
have been initiated and activities are now 
m progress which promise much for future 
practice in this specialty 

PRACTICE 

The practice of radiology, like other 
divisions of medicine, is deeply concerned 
with diagnosis as well as treatment The 
diagnostic phase of radiology is mdeed very 
broad and comprehensive Diagnosis is 
not merely pinning a label on a disease, nor 
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the same when the cancer was in the mid- 
dle and lower thirds, and lower only when 
it occurred in the upper Vomiting oc- 
curred only with growths in the lower and 
middle thirds 

While hoarseness, hematemesis, and 
cough are not common symptoms in car- 
cinoma of the esophagus, the possibility 
that esophageal malignancy may be re- 
sponsible for them should be borne m mmd, 
and esophageal cancer excluded when there 
is nothing else to account for these symp- 
toms 

Patients with carcinoma of the esopha- 
gus do not seem to come under roentgen 
observation until the disease is far ad- 
vanced, for in 95 per cent the diagnosis of 
organic disease was made and malignancy 
suspected at the time of the first roentgen 
study If roentgen signs leading to early 
diagnosis permitting of radical surgical 
procedures are to be discovered, patients 
will have to come under observation earlier 
in the course of the disease than they do 
at present 
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medical management With the private 
patient, the radiologist is obviously con- 
scious that he is the patient’s doctor The 
radiologist with the referred clientele is, by 
the nature of things, in a somewhat differ- 
ent position and may become inclined to 
drift in the direction of the true scientist, 
who may discover a disease and direct its 
healing May I urge that, without regard 
to the class of practice we undertake m 
radiology, we do not become disease detec- 
tors and curers, but above everything we 
remain physicians in our attitude toward 
the patient In this connection something 
can also be said with regard to the attitude 
of the patient It is obvious that already 
the public conception of the radiologist is 
not indicated in the question, “What dis- 
ease have I and will you cure it- 1 ’’ but 
rather it is indicated m the question, 
"Doctor, will you endeavor to determine 
why I am not well, and assist me m re- 
storing and keeping my health >” 

The principles of medical ethics, ob- 
served by the radiologist, should corres- 
pond to those in other divisions of the 
practice of medicine If the radiologist is 
in private practice, the major portion of his 
work will be m his management of the 
clientele, referring such cases as become 
necessary to other specialties, and correlat- 
ing all of the required data for proper care 
If the radiologist has a consulting practice 
in connection with the medical staff of 
hospitals, dimes, and other institutions, 
his study of the patients and his relation- 
ship with them vanes considerably, mas- 
much as it is more indirect — through the 
referring physician 

For the benefit of the future of this 
specialty, there should be a strong group 
within it who practise the bedside manner 
in radiology There is a public demand for 
this character of medical service It would 
not interfere with the radiologist in group 
practice Considering these two types of 
radiological practice, there anses agam the 
question of the individual relation between 
the patient and the physician It seems 
almost certain that the radiologist m 
group practice must sacrifice individual- 


ism, but he should preserve his personality 
with the patient 

The reaction of patients who have re- 
ceived radiological service in different 
medical groups convinces me that the 
radiologist performs a greater service to 
the public and to the profession when he 
maintains a proper personal relationship 
with the patient It seems wholesome, 
indeed, when patients speak the name of 
the radiologist who was connected with 
the clinic or institution where they re- 
ceived medical service They frequently 
express appreciation and praise for courte- 
ous and kindly service, while m connection 
with other institutions of equal professional 
standing they do not hesitate to state that 
they never met the radiologist m charge 
and that their service through the tech- 
nicians became more one of machine-shop 
variety Only recently I became quite 
interested in the description by a patient 
who seemed anxious to relate her experi- 
ences in a radiological department of a 
large medical institution She described 
her approach to the department, which was 
appropriately decorated, the general at- 
mosphere quite acceptable in spite of the 
great amount of equipment which ap- 
peared well kept and m good order, and one 
of the many examining rooms which might 
ordinarily be depressing became pleasant 
because the technical worker appeared so 
friendly while preparing the equipment for 
the examination, and a few moments later 
this same technician introduced the radi- 
ologist who was head of the department 
He inquired briefly but sufficiently into 
the cardinal symptoms, correlating them 
with the order from the floor, which in- 
dicated the information desired by her 
doctor, and then very quickly gave the 
proper orders to the technical workers for 
the examination The patient was fully 
convinced that all of the work of the de- 
partment was bemg directed by a physician 
and expressed gratitude for her doctor’s 
recommendations 

If we feel degraded by bemg designated 
as "the x-ray men’’ for the hospital, the 
dime, or the group, we must not approach 
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5S per cent and less than a year m S7 per 
cent This short duration indicates that 
esophageal tumors are rapid growing 
As would be expected, mechanical in- 
terference with swallowing leads to dys- 
phagia, the most frequently encountered 
initial symptom and the one with the 
highest incidence The rapidity of its de- 
velopment and the pam which commonly 
accompanies it are the only features mak- 
ing it at all unlike dysphagia in other 
conditions Seventy-three patients com- 
plained of pam of some degree during or 
after swallowing Pam is not an accom- 
paniment of dysphagia in phrenospasm, 
diverticulosis, or esophageal varices 

Other symptoms sometimes associated 
with obstruction of the esophagus make it 
important that the esophagus be studied 
when they occur Regurgitation and 
vomiting belong in this category Regurgi- 
tation has no apparent relationship to the 
site of the tumor, the percentages of the 
sites, and the percentages of the sites m 
relation to regurgitation being practically 
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questing payment for your services This 
situation is aptly depicted in the old car- 
toon in which, the doctor appears m three 
aspects First, as a blessed angel when he 
calls at the bedside of the sick patient, 
second, as a veritable god when the cure 
has been perfected and the patient returns 
to his feet, and third, as the very devil 
when he presents his bill Whatever we 
may draw from this, it becomes evident 
that the patient’s reactions are occasionally 
somewhat violent in character and demon- 
strate the emotional rather than the ra- 
tional responses 

COMMENTS 

In these times when our living conditions 
are changing so rapidly, and when one 
scientific achievement follows so closely 
upon another, radical moves along all hnes 
are more likely to occur Human rela- 
tionships are being examined in all of 
their phases and many are in a state of 
readjustment at this moment Before 
us are problems, individual and collective 
m character, which threaten to change the 
general order of almost every pursuit in 
life, the education of the medical student 
and the practice of medicine offer no 


exceptions It becomes our duty in this 
organization of teachers of radiology to 
avoid, so far as it is humanly possible, the 
sowing of the seed of over-socialization or 
the creation of state medicine 

In closing, let me reiterate that the 
essential quality of a physician is interest 
in humanity In the bedside manner for 
radiological practice, tune, sympathy, and 
understanding must be lavishly dispensed 
The reward will be found in that personal 
bond which forms the greatest satisfaction 
to the physician in the practice of medi- 
cine Responsibility should be something 
tangible It seems best if it be individual, 
but for the radiologist in group practice, 
I admonish you to preserve your person- 
ality The most ideal relationship between 
patient and physician is one of mutual 
trust Where there is a deep spirit of 
trust, there follows no suspicion nor mis- 
understanding When these conditions 
prevail, the period of illness becomes, as it 
were, a return to childhood’s dependency 
The patient experiences a freedom from 
responsibility, a resignation to the care of 
his physician, the nurse, and the hospital, 
and recovery is thereby speeded, if it is at 
all possible 
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No 1 Soft tissue radiograph of muscles of the calf, showing a moderate degree of atrophy This is 
indicated by the increase in width and decrease in density of the intervesicular spaces in the muscles This 
gives rise to a rather marked striated appearance Sometimes this is noted before there is an actual demon 
strnblc decrease in size of the muscle 

No 2 A racemose non encapsulated hemangioma of the soft tissues over the right shin. Note the worm 
like vascular structures This is characteristic of hemangioma 

No 3 Radiograph of normal brachial vessels Soft tissue radiography is ideal for demonstrating early 
calcific changes, particularly in the small arteries 


than 2 5 kv p larger steps will result in 
too marked variation, especially when 
dealing with the smaller parts The cur- 
rent source should preferably not come 
from a transformer which has a heavy 
fluctuating demand from some other 
source 

The \-ray tube requirements for soft 
tissue radiography are in general similar 
to those of other types of work, viz , as 
small a focal spot as is consistent with the 
permissible energy load of the tube In 
this connection it should be remembered 
that inasmuch as the kilovoltage is low a 
larger milhampere-second ratio can be 
tolerated without exceeding the energy 
limi ts The target should be m the best 
condition, as a pitted target tends to re- 
duce detail While probably better re- 
sults can be obtained without the use of a 
filter, the small amount of filtration in- 
herent in the oil of a shock-proof apparatus 
is negligible from a practical standpoint 
In the range of lower than 30 kilovolts the 


absorption of the radiation by the glass 
wall of the tube probably plays a significant 
part 

The X-ray Film — The ideal character- 
istics of emulsion for soft tissue work are 
as follows 

(1) There should be considerable lati- 
tude to compensate for variations m ex- 
posure caused by miscalculations or fluc- 
tuations of the hne 

(2) Maximum contrast There should 
be a maximum differential between the 
blackest blacks and the whitest whites 

(3) A long gradation scale That is, the 
maximum contrast should hold throughout 
the entire gradation scale We have 
coined the word "diatrast” for this attri- 
bute 

(4) The speed of emulsion While an in- 
crease in speed of the emulsion is desir- 
able, nevertheless it is not of major im- 
portance 

(5) Keeping qualities, particularly free- 
dom from inherent fog This is a matter of 
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TABLE II — CARCINOMA OF ESOPHAGUS 


Dysphagia 

Pam 

Loss of weight 

Loss of strength 

Regurgitation 

Belching 

Indigestion 

Vomiting 

Hematemesis 

Hoarseness 

Cough 

Swelling of neck 


S> mptoms 
Incidence 
9b 
73 
SI 
13 
05 
11 
7 
0 
3 
0 
1 
1 


As Initial Symptom 
71 
11 


3 

1 

7 

1 

2 
1 
l 


TABLE III — CARCINOMA OF ESOPHAGUS 


14 histones Two patients listed it as the 
first symptom in one, a male, G2 years 
of age, the loss had been gradual and 
amounted to 20 pounds (9 hg ) in eight 
months, the only other symptom of which 
he complained was dysphagia The second 
patient was a male, bO years of age he 
complained also of dysphagia, belching, 
and regurgitation In 49 patients the 
amount lest was recorded, it averaged 
25 7 pounds (lib hg) per patient The 
greatest loss took place in a male, 4b years 
of age, he lost 130 pounds (59 kg) in 
11 months In 13 patients weakness ac- 


Duration of Symptoms 


Less than one 
month 

1- 2 Months 

2- 3 

3- 4 

4- 5 

5- 6 

6- 7 

7- 8 

8- 9 

9- 10 

10 - 11 ” 

11-12 

12-18 ” 

18 Plus 



Less 

than 

st\ 

months 


( Six 

„ ) months 

r 

l one y ear 

« 7 f More than 
~ 1 one year 



Unknown 1 


53 5 per cent) had difficulty in swallowing 
for less than six months before coming un- 
der observation, and 23 (or 30 9 per cent) 
had it only from slx months to a year In 


companied the loss of weight 

Regurgitation was complained of by 05 
patients, 12 patients had none, and in 23 
histones it was not mentioned It oc- 
curred three times as the primary symp- 
tom , in one patient it had been, present 
for three months, in two patients for four 
months In 25 patients who complained 
of regurgitation the lesion was m the lower 
third, in 21 m the middle third, and in 
nine m the upper third 

Belching was recorded in 11 instances, 
in one patient it was the first symptom and 
had been present from seven to eight 
months before the patient came under ob- 
servation The growths in these patients 
were m the lower third in five cases, in 


only two patients was the dysphagia 
present for more than IS months 

Pam was the second most frequently en- 
countered symptom of onset Of the 73 
cases in which it occurred, it was the first 
symptom in 11 In six histones it was 
recorded that there was no pam It was 
vanously described as soreness, distress, or 
intense pam The most common site was 
the midlrne of the thorax, though m some 
patients it was located in the epigastnum 
sometimes it radiated to the back In 
most patients it came on after eating, 
though m some it was constant and bore 
no relation to the taking of food As the 
symptom of onset it was present for less 
than six months m seven instances and 
from six months to a year in two cases 
Loss of weight was present in SI cases, 
absent m five, and was not mentioned m 


the middle third in two, in the upper third 
in two, and m two the location was not 
determined 

‘ Indigestion” was the chief complaint of 
seven patients, in all of whom it was the 
symptom of onset The term really in- 
dicated a number of symptoms referable 
to the gastro-mtestmal tract, no one of 
which was so marked as to deserve particu- 
lar comment at the time of onset These 
patients complained of general malaise, 
frequently with heartburn, belching, or 
regurgitation Dysphagia was not a 
marked symptom Patients who gave in- 
digestion as the initial symptom also had 
the longest interval between onset of the 
symptom and final diagnosis one patient 
had recurring attacks of indigestion for 
many years Two patients in whom the 
first symptom was dysphagia of more than 
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T HE widespread application of radia- It occurs m the metaphysis and does not 
tion therapy m certain benign bone cross the epiphyseal line until this cartilage 
tumors, notably giant-cell tumors, has line has disappeared and has become ossi- 
made it see m worthwhile to review the re- fled It may break through the capsule 
suits of this type of therapy, and to com- and invade the soft tissues, but rarely ex- 
pare them with the results of surgery An tends into the joint cavity 
increasing number of reported results are On the roentgenogram, this tumor is re- 
accumulating each year so that some esti- vealed as a cyst-like osteolytic tumor in the 
mate as to the relative value of radiation ends of the diaphyses It is often eccen- 
therapy in this field should be possible tncally placed, expanding and thinning the 
The traditional surgical treatment has cortex on one side and extending medially 
been amputation, resection, or curettage, at the expense of cancellous bone When 
with or without cauterization The re- centrally placed, it expands the cortex 
suits obtained by the use of these methods equally on either side The cortex has a 
are well known thin bony outline which is frequently per- 


The experience of various observers, 
particularly Bloodgood, has been such that 
the name giant-cell sarcoma has been re- 
placed in this country by the name benign 
giant-cell tumor In spite of this, there are 
an increasing number of so-called giant- 
cell variants being reported Other cases 
are being reported in which malignancy 
supervened following some form of trauma 
Some of these cases had undergone radia- 
tion therapy A discussion of this aspect 
of the subject will be given Several cases 
of malignant variation will be reported 
We will first consider the problem of the 
benign giant-cell tumor This tumor is 
found in youth, and through the middle 
decades of life, but is more common m the 
third decade It occurs most frequently 
in the distal ends of the diaphyses of the 


forated, and which when intact, has every 
appearance of fragihty There is an absence 
of periosteal elevation or reaction such as is 
present m osteogenic sarcoma Evidence 
of mvasion is not seen Bony trabecula 
are often present, producing a picture simi- 
lar to that of a multilocular cyst The 
radiographic signs are characteristic, and a 
definite diagnosis can usually be made by 
this examination alone 

The gross appearance of the tumor is 
that of a friable or jelly-like substance, 
which vanes m color from red to gray or 
black Bloody fluid is often found in these 
tumors, and excessive hemorrhage is one of 
the contra-indications to biopsy, according 
to some authors The cortex is thin and is 
composed of new bone laid down by the 
periosteum as it is pushed outward by the 


femur and radius, and the proximal end of 
the tibia It may occur, however, in the 
diaphyseal ends of any of the long bones, 
the mandible, or flat bones Many au- 
thors state that these tumors involve the 
epiphyses of the bones, but as Pence (19) 
points out, this terminology is incorrect 

^Presented ) before the Fifth %*?*%$?* Congress 
of Radiology in Chicago Sept 13-17 WSi 


growing tumor 

Histologically, the tumor shows large 
multinucleated giant cells, either scattered 
or in clumps These cells contain multiple 
nuclei and may inclose blood cells, detritus, 
bone granules, or lipoid material The 
supporting structure contains fine capil- 
laries with both spindle cells and round 
cells In the typical giant-cell tumor the 
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primary m the esophagus or involves it 
secondarily by extension from the stomach , 
the relation of foreign body lodgment to 
the condition, the pulmonary and pleural 
comphcations due to fistula; with the for- 
mation of abscess or empyema, the de- 
velopment of suppurative foci in the lungs 
without fistula formation, pulmonary and 
vertebral metastasis 

While often the determination as to 
whether the carcinoma arose in the esopha- 
gus or was mvolved secondarily by ex- 
tension from the stomach is academic, m 
some instances it is important to deter- 
mine if there is gastric involvement This 
is particularly true when the question of 
resection of the esophagus or stomach 
arises When the stomach and esophagus 
are mvolved in the same growth the tumor 
is usually located along the anterior and 
lesser curvature sides of the stomach 
In occasional instances, the lodgment of 
a bolus of food at the site of the growth, 
with sudden and complete obstruction of 
the esophagus, may be the first sign of 
neoplasm It is important, therefore, that 
the esophagus be re-examined after the re- 
moval of the lodged bolus, to exclude the 
possibility of malignancy 

Sometimes a fistula develops between the 
esophagus and a bronchus, due to erosion 
of the esophagus by the growth, or a sinus 
may develop between the esophagus and 
the pleural cavity When a fistula forms 
between the esophagus and the air passages 
a pulmonary abscess may develop Ab- 
scesses of this type present the usual roent- 
gen characteristics with cavity and fluid 
level Empyema secondary to mvasion of 
the pleura by the growth is usually com- 
plicated by the development of a pyopneu- 
mothorax from the air which gains en- 
trance to the pleural cavity during the act 
of swallowing 

When the tumor develops in the upper 
third of the structure it may cause a spill- 
over of material into the larynx and tra- 
chea In these cases there may develop 
multiple suppurative pulmonary foci in- 
stead of a single abscess The foa are 


more commonly seen m the dependent 
portion of the lungs, m the lower lobes 
Metastasis to the lungs presents the 
same appearance that metastasis from 
other tumors shows When metastasis 
occurs in. the vertebrce, it is usually of the 
osteoclastic type attended by varying de- 
grees of destruction of the mvolved verte- 
brae 

COMMENT 

Analysis of the clinical and roentgen- 
ologic findings does little to bring about 
the end for which the study was under- 
taken, namely, the unearthing of signs 
and symptoms by which diagnosis of can- 
cer of the esophagus can be made earlier 
However, certain facts have been em- 
phasized and are worthy of note 

Cancer of the esophagus occurs three 
times more frequently m the lower third 
and m the middle third than it does m the 
upper It is twelve times more frequent in 
male than m female patients Age at the 
time of onset is higher than in cancer m 
some locations, 86 per cent of the patients 
being over 50 years of age 

Familial malignancy seems to play no 
r61e in 91 per cent there was no history 
of malignancy, and cancer of the esophagus 
was not recorded in a single instance 
While it appears that heredity plays a 
negligible part, it should be borne in mind 
that the records were only those of the im- 
mediate family, the collateral lmes not being 
included 

The influence of syphilis is of no ap- 
parent import, for m cases in which the 
blood was studied the ratio of the negative 
to positive reactions was as 13 to 1 

If any progress is to be made m early 
diagnosis, it will have to come by making 
patients conscious of the importance of 
early symptoms In this senes of cases, 
as in most senes, the majonty of the 
patients must have been suffering from ad- 
vanced malignancy at the time they first 
came under observation, for the symptoms 
were of relatively short duration Symp- 
toms were present less than six months in 
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Radiotherapy cured 75 per cent of the 
cases m which it alone was used Coley’s 
serum cleared up 42 per cent in a senes of 
seven cases 

Pfahler and Parry (22), in a report of 26 
cases, state that all obtained good results 
from radiotherapy One of these eases was 
probably the first recorded case of giant- 
cell tumor treated by radiotherapy These 
authors gave no detailed discussion of then- 
cases 

In a recent report by Peirce and Lampe 
(21), a total of S3 2 per cent of their pa- 
tients, treated by radiotherapy alone, ob- 
tained a satisfactory result, while m those 
cases in which it was used post-operatively 
a total of So per cent were well In a small 
group who had both pre-operative and 
post-operative radiotherapy the result was 
satisfactory in only 40 per cent of the cases 
Geschickter and Copeland (0), in their re- 
cent publication, report ten cases that have 
received radiotherapy five had had satis- 
factory results, and in five surgery was used 
later It is not stated who treated these 
cases or what radiotherapeutic technic was 
used 


lesions later showed definite evidence of 
malignant transformation These two 
cases received roentgen therapy only, we 
do not include these as proved cases 
In only four of our cases of giant-cell 
tumor which were treated by means of 
radiotherapy do we have a satisfactory 
follow-up to determine the end-results and 
present condition In one case the patient 
is free of the tumor but sustained a tele- 
scoping- of the lower end of the femur, 
probably due to over-irradiation In a 
second case the result is satisfactory In 
a third case, to be presented here, malig- 
nancy developed during the course of 
treatment and amputation was done The 
patient is well at this time although metas- 
tatic glands were found m the groin after 
amputation In the fourth case, malig- 
nancy was present at the time of admission 
X-ray therapy controlled this tumor for 
more than a year, but because of enlarge- 
ment of the growth mtra-abdominally, the 
patient decided to try serum therapy 
Death occurred several months later 

MALIGNANT VARIATION 


We have recently made a study of 22 
cases of benign giant-cell tumors from the 
Bone Tumor Registry, which had sections 
showing the histology of the original tumor 
and a satisfactory follow-up later There 
were mne cases treated by radiation only, 
m which the patient remained well four 
cases were well after receiving both curet- 
tage and radiation therapy, while in five 
cases radiation therapy was applied and 


The argument as to whether giant-cell 
tumors ever undergo malignant transfor- 
mation has been a long one Nelaton is 
said to have been one of the earliest advo- 
cates of the opinion that they are always 
benign and never metastasize Coley (3) 
quotes Virchow at length as believing that 
giant-cell tumors not only recur, but may 
prove to be malignant in some cases 
In 1930, Geschickter and Copeland (8) 


resection or amputation was performed 
later The patients are all well One 
malignant variant was treated by amputa- 
tion and the patient was well four years 
later In three cases of benign giant-cell 
tumor which received radiation therapy 
the lesions later became malignant one 
showed typical fibrosarcoma and two 
osteogenic sarcoma , one received roentgen 
therapy only, while two received curettage 
m addition to roentgen and radium therapy 
In two other cases, which had only 
an original x-ray diagnosis of gmnt-ceU 
tumor and no confirmatory sections, the 


studied all the cases of the metastatic 
group of giant-cell tumors, from the litera- 
ture and from the records of the surgical- 
pathological laboratory of the Johns Hop- 
kins Hospital They studied eight cases 
and came to two important conclusions 
(1) Whenever metastases were found, they 
showed the histology of osteogenic sar- 
coma, and not of the original giant-cell 
tumor, (2) in no one case of an originally 
benign and typical giant-cell tumor have 
they found a secondary metastatic osteo- 
genic sarcoma in the lung In four of the 
cases, diagnostic errors were made, either 



SOME IMPORTANT CONSIDERATIONS IN THE ROENTGENOGRAPHIC DEMONSTRA- 
TION OF TISSUES, NORMAL AND PATHOLOGICAL, HAVING A RELATIVELY 

LOW DIFFERENTIAL ABSORPTION 1 

By JOHN RUSSELL CARTY, M D , New York City 


T =HE radiographic demonstration of 
tissues having low differential absorp- 
tion presents certain difficulties which 
should be thoroughly understood if con- 
sistent results are to be expected Suc- 
cessful soft tissue radiography aims to 
demonstrate these structures with the same 
detail as that obtained with the conven- 
tional radiograph of the osseous structure 
Mere outlines do not constitute an ade- 
quate examination 

A consideration of the soft parts will 
soon convince one of the great complexity 
of the structures and the shght differential 
absorption of contiguous structures We 
may consider these tissues as consisting 
roughly of concentnc layers of tissue, the 
outer ones being completely circumferen- 
tial, enclosing in turn smaller layers con- 
sisting of bundles of muscles, vessels, and 
nerves Between these layers and within 
there are innumerable potential fascial 
spaces, sometimes containing a small 
amount of fat It is these spaces which 
give the necessary variation in density, 
be it ever so shght, to record the detail on 
the radiograph They extend between the 
muscle bundles of a smgle muscle as well 
as enclosmg vessels and nerves They are 
distensible by air, having a remarkable 
intercommunication 

Briefly stated, the problem becomes one 
of obtaining the maximum contrast 
throughout the entire scale of density and 
consistently duplicating results Up to a 
certain point the gradation scale contrast is 
dependent on the wave length, other fac- 
tors remaining the same Thus, best re- 
sults are obtained with “soft” or low volt- 
age radiation, provided adequate penetra- 
tion of the part bemg studied is secured 
Unde r-penetration obhterates detail even 

1 Presented before the Tifth International Congress 
of Radiology in Chicago, Sept 13-17 1937 


more completely than over-penetration 
As is the case with conventional osseous 
radiography, there is an optimum kilo- 
\ oltage where the best results are obtained 
There is a common feeling that a “soft” 
effect can be obtained by merely under- 
developing Correct exposure and de- 
velopment are essential If one changes 
the effective beam by increasing the volt- 
age or increasing filtration, or both, the 
“snap” or “sparkle” of the radiograph is 
gradually lost and the differential detail 
tends to flatten out In a series of com- 
parative tests we were able to show that 
full wave rectification gave superior re- 
sults as compared with half wave on the 
same part The character of the beam of 
radiation obtained by various types of 
radiographic machines is dependent on 
various factors, most of which are well 
understood 

The factor played by the milliampere- 
second ratio is definite but less under- 
standable It has been our experience 
that under most conditions 300 ma -sec is 
the optimum An exception may be noted 
in the case of some small self-rectified 
portable units by means of which soft 
tissue radiography of small parts may be 
satisfactorily made with a smaller ratio 

The element of motion does not play 
so important a r61e m extremity work as 
elsewhere The limb can be immobilized 
by sand bags and the movements caused 
by pulsation of arteries do not seem to 
cause trouble 

In cases m which there is such a small 
permissible variation in technic it becomes 
obvious that all sources of current fluctua 
tion must be eliminated and that regulation 
of the machine must be fine and accurate 
Thus the supply hue should be of ample 
size Autotransformer control is far su- 
perior and should have steps of not less 
17 
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patient improved clinically, but was traced their case came as a result of various m- 
°nly seven months In the first case the suits in which curettage and imperfect ir- 
probable sequence of events was a primary radiation probably played the leading part 
giant-cell tumor of the nb, which was later They advise against the insertion of radium 
converted into an osteogenic sarcoma into the tumor cavity and are in favor of 
Injury may have been the inciting factor the use of external irradiation Coley (3) 
The \-ray therapy did not enter into this states that the patient with an apparently 
part of the picture 1 he second case is cured giant-cell tumor should be cautioned 
not clear-cut, but probably is one of de- to a\ oid any local trauma 
velopnient of malignancy m a pre-existing Some authors have attempted to prove 
giant-cell tumor, coming on after an old in- that radiation therapy may be the mat- 
J ur y mg cause in the development of osteogenic 

Coley (3), in 1935, discussed malignant sarcoma m a previously benign giant-cell 
changes occumng in giant-cell tumors tumor Coley (3) reported 19 cases of 
and strongly charged that primary benign giant-cell tumors that were supposed to 
giant-cell tumors do change m character have become malignant Most of these 
to malignant metastasizing tumors He cases, at one time or another, had had 
estimated that about 15 per cent of tumors, radiation therapy He, therefore, came 
diagnosed as benign giant-cell tumors by to the conclusion that radiation therapy 
experienced pathologists, later become may have had some influence in producing 
malignant He reported 19 cases, in the malignancy A critical study of his 
which he presented various forms of evi- cases would seem to indicate that 11 of 
dence of an original diagnosis of giant-cell them had had an undiagnosed malignancy 
tumor These all subsequently de\ eloped when first seen and before any therapeutic 
malignancy measures were instituted 

In attempting to determine a possible Becker (1) collected 15 cases from the 
cause for the development of malignancy literature in which sarcoma developed 
m a previously benign tumor, one must subsequent to irradiation of tuberculous 
consider the various factors which may be knees The diagnosis of tuberculosis was 
involved Many have tried to predict the made histologically in only two cases, the 
development of malignancy from the cell spindle-cell sarcoma developing from three 
type m the original benign tumor Sim- to twelve years after the application of the 
mons (25) came to the conclusion that the roentgen therapy From the lack of exact 
cell type was of little clinical importance details of the cases in this report, it is dif- 
He states that the appearance of the tumor ficult to determine what rdle radiation 
vanes according to the age of the tumor, therapy may have played in the occurrence 


previous treatment, and trauma In 19 
of the cases he studied, some question arose 
m the mmds of the examiners as to pres- 


ence of malignancy at the time of the first 
biopsy The results in these cases, how- 
ever, were the same as those in which no 
doubt arose Geschickter and Copeland 


(S) state that m a few instances unsuccess- 
ful treatment or trauma, to a benign tumor, 
may by its failure to heal, provide a fertile 
iield for the subsequent development of 
osteogenic sarcoma The nature of the 
onginal lesion is not the important factor 
Stone and Ewing (27) m their report 
state that the malignant transformation in 


of the malignancy 

Martland (17) studied the occurrence of 
osteogenic sarcoma in radio-active watch 
dial painters In IS deaths among these 
people, five of them were caused by osteo- 
genic sarcoma Among 30 living dial 
painters who were radio-active, four had 
osteogenic sarcoma In these cases the 
sarcoma always started m some area that 
was previously the site of radiation osteitis 
the osteitis being of the osteoporotic type 
in contradistinction to the productive or 
sclerotic osteitis described by Ewing (7) 
and Phemister ( 23 ) following the external 
type of irradiation Martland believes 
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considerable importance as the presence of 
fog is exceedingly detrimental to the fine 
detail in soft tissue radiography 

(6) Uniformity This is a matter of 
great importance as it permits the stand- 
ardization of a rather exacting technic 

Intensifying screens are used, single 
screens preferably, but a double screen 
gives excellent results Screen speed 
should not be too fast as grammess may 
result, which has some effect on the detail 
Needless to say, the screens should be kept 
clean and the cassettes should always be m 
good contact The intensifying screen 
should not be kept too long, as age appar- 
ently has an effect on the resulting radio- 
graph 

Development is very important and is 
done by “sight ” A routine tune-and- 
temperature development is not suited to 
this work The film is inspected during 
development as infrequently as possible, 
and when the part it is desired to demon- 
strate becomes visible, the film is removed 
from the developer As we remarked 
earlier, there is an optimum exposure 
which is critical as compared with conven- 
tional radiography and which can be cor- 
rected only to a small extent during de- 
velopment Too dim a safe light makes 
visible developing difficult The solutions 
must be fresh and at the proper tempera- 
ture Fog from any cause must be 
avoided Pmcryptol green may be used 
for desensitization in order that the films 
can be developed by weak white light 
without fogging Whde this has the ad- 
vantage of permitting more critical de- 
velopment, the results are hardly worth 


the extra procedure necessitated by de- 
sensitization The film should be thor- 
oughly washed, dried fairly rapidly in a 
dust-free, warm column of air 

The finished radiograph should be illumi- 
nated by lights of various wave lengths and 
intensity It is surprising to see how 
certain soft tissue shadows can be made 
apparent by changing the mtensity or 
quality of the illumination No study of a 
soft tissue radiograph is complete without 
varying the illumination 

It is a matter of vital importance to have 
some medical member of the x-ray depart- 
ment responsible for all radiographic ex- 
aminations involving soft tissues If this 
is not the case, the techmc is apt to fail, 
particularly at the start, as it requires con- 
stant supervision by some one having 
medical knowledge and interest m this 
work At the New York Hospital the 
soft tissue radiographs are developed by 
“sight,” usually by the technician who 
made the exposure, in a small separate 
dark room If the development is at- 
tempted m the large mam dark room, the 
routme work is apt to be held up or else the 
soft tissue radiographs rushed through 
without adequate attention Carelessness 
or hurry is fatal to good results The very 
fact that consistently good soft tissue 
radiography can be done m a large depart- 
ment is an indication in itself of good 
organization After a period of time dur- 
ing which the technicians become familiar 
with the work, the supervision necessary 
may be considerably reduced and still the 
quality of work may be maintained 
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round cells predominate Hemorrhagic 
areas are often present throughout the 
tumor Newly formed bone may be seen 
in the capsule, and occasionally parts of the 
old bone undergoing destruction 

Radiation therapy m giant-cell tumors of 
bone was popularized by the report bv 
Herendeen (10) m 1924, of the results ob- 
tained in a senes of 10 cases treated by ir- 
radiation only At that time the dosage 
recommended was sufficient to produce a 
skm erythema and a considerable reaction 
in the tumor This was manifested by 
rapid enlargement of the tumor with ex- 
pansion of the cortex and thinning and de- 
calcification of the bony shell until it was 
barely visible The soft parts were swollen 
and edematous to the touch This gave 
the appearance of rapid increase in growth 
of the tumor at this stage After some 
weeks or months the s\\ elhng subsided, the 
tumor became firm to the touch, and the 
roentgenograms disclosed recalcification in 
the tumor outline 

In a later report Herendeen (11) reported 
a marked reduction in the radiation dosage 
He stated that bone regeneration followed 
more promptly and complications were less 
common with lighter dosage He stated 
that if hght dosage does not give the de- 
sired result, the lesion is probably not a 
benign giant-cell tumor 

Among the many later reports on this 
subject are excellent contributions by 
Peirce (19, 20, 21), Lacharite (14), Evans 
and Leucutia (6), Pfahler and Parry (22) 
Soeur (26), and others The general ten- 
dency in dosage has been downward until 
at the present time a destructive reaction 
is avoided Most reports indicate a gradual 
reduction in the dosage m succeeding 
treatments 

Our practice has been to use 185 to 200 
kv with 0 5 mm copper plus 1 mm alumi- 
num filtration at 50 cm target-skin dis- 
tance Our dosage vanes from 400 to 500 
r units apphed through each of two or more 
portals of entry A full dose over each 
port is usually apphed at one sitting The 
progress is watched by means of penodical 
roentgenograms and clinical observations 


Succeeding treatments are given at inter- 
vals of from two to three months, depend- 
ing upon the clinical findings With this 
treatment there is a minimum soft tissue 
and bone reaction, although decalcification 
can take place even when the dosage has 
been insufficient to produce a skin ery- 
thema 

The important factor m treatment is the 
determination of a correct diagnosis If 
there is a suspicion of malignancy present, 
the dosage must be raised to the upper 
limit of tolerance of the skm and under- 
lying structures Indecision and caution 
in the face of malignancy can lead only to 
disaster 

Most authors strongly advise against the 
placing of radium m the cavity of these 
tumors as tending to militate against the 
production of new bone to obliterate the 
cavitv Radiation necrosis of bone is to 
be avoided in all cases 

In order to determine the effectiveness of 
radiotherapy m the treatment of this dis 
ease, we have analyzed the results re- 
ported by some of the writers on this sub- 
ject Herendeen (10), m his first report in 
1924, gave his results on 16 cases At that 
time he beheved that all of those cases 
could look forward to complete cure, or res- 
toration of function In 1926, m a second 
report (11) on the same 16 cases, he stated 
that 14 of these cases continued to improve 
or were still free of symptoms One of the 
others was a case of mistaken diagnosis and 
the extremity was amputated One suf- 
fered a recurrence and after further radio- 
therapy was reported to be well At the 
present time (13), these 14 cases continue 
well with no evidence of recurrence or ac- 
tivity of the growths 

Lachant6 (14) reported his results in 14 
cases, m 12 of which the tumors were in the 
mandible or maxilla He claimed good re- 
sults in all his cases 

In 1931, Simmons (25) analyzed the 
cases m the Bone Tumor Registry prior to 
1925 Among these cases, amputation 
cured 100 per cent, resection was suc- 
cessful in 100 per cent of the cases in which 
it was used Curettage cured 63 per cent 
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radiation only At that time the dosage 
recommended was sufficient to produce a 
skm erythema and a considerable reaction 
in the tumor This was manifested by 
rapid enlargement of the tumor with ex- 
pansion of the cortex and thinning and de- 
calcification of the bony shell until it was 
barely visible The soft parts were swollen 
and edematous to the touch This gave 
the appearance of rapid increase m growth 
of the tumor at this stage After some 
weeks or months the swelling subsided, the 
tumor became firm to the touch, and the 
roentgenograms disclosed recalcification in 
the tumor outline 

In a later report Herendeen (11) reported 
a marked reduction in the radiation dosage 
He stated that bone regeneration followed 
more promptly and complications were less 
common with fighter dosage He stated 
that if fight dosage does not give the de- 
sired result, the lesion is probably not a 
benign giant-cell tumor 

Among the many later reports on this 
subject are excellent contributions by 
Peirce (19, 20, 21), Lacharit6 (14), Evans 
and Leucutia (6), Pfahler and Parry (22) 
Soeur (26), and others The general ten- 
dency m dosage has been downward until 
at the present time a destructive reaction 
is avoided Most reports indicate a gradual 
reduction in the dosage in succeeding 
treatments 

Our practice has been to use 185 to 200 
kv with 0 5 mm copper plus 1 mm alumi- 
num filtration at 50 cm target-skin dis- 
tance Our dosage vanes from 400 to 500 
r units applied through each of two or more 
portals of entry A full dose over each 
port is usually applied at one sitting The 
progress is watched by means of periodical 
roentgenograms and clinical observations 


determination of a correct diagnosis If 
there is a suspicion of malignancy present, 
the dosage must be raised to the upper 
limit of tolerance of the skm and under- 
lying structures Indecision and caution 
m the face of malignancy can lead only to 
disaster 

Most authors strongly advise agamst the 
placing of radium in the cavity of these 
tumors as tending to militate against the 
production of new bone to obliterate the 
cavity Radiation necrosis of bone is to 
be avoided in all cases 

In order to determine the effectiveness of 
radiotherapy m the treatment of this dis 
ease, we have analyzed the results re- 
ported by some of the writers on this sub- 
ject Herendeen (10), in his first report m 
1924, gave his results on 16 cases At that 
time he believed that all of those cases 
could look forward to complete cure, or res- 
toration of function In 1926, m a second 
report (11) on the same 16 cases, he stated 
that 14 of these cases continued to improve 
or were still free of symptoms One of the 
others was a case of mistaken diagnosis and 
the extremity was amputated One suf- 
fered a recurrence and after further radio- 
therapy was reported to be well At the 
present time (13), these 14 cases continue 
well with no evidence of recurrence or ac- 
tivity of the growths 

Lachante (14) reported his results w 14 
cases, m 12 of which the tumors were m the 
mandible or maxilla He claimed good re- 
sults in all his cases 

In 1931, Simmons (25) analyzed the 
cases m the Bone Tumor Registry prior to 
1925 Among these cases, amputation 
cured 100 per cent, resection was suc- 
cessful in 100 per cent of the cases in which 
it was used Curettage cured 63 per cent 
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in ascribing deaths from other causes to 
metastases or failing to recognize the his- 
tology of the original lesion as sarcoma 
In the remaining four cases, material from 
the original lesion was not saved for study 
so that the diagnosis could not be checked 
Stone and Ewing (27) reported a case of 
giant-cell tumor which, after curettage, 
had radium placed in the cavity Eleven 
months later pain recurred in the leg and 
the lesion was again curetted and later am- 
putated, death occurred eight months 
later from pulmonary metastases They 
beheve that radium should never be placed 
in the tumor cavity, but that external ir- 
radiation should be used m these cases 
They state that a malignant growth de- 
veloped out of a benign lesion as a result of 
various insults, m which curettage and im- 
perfect irradiation played the leading parts 
In Geschickter and Copeland’s (S) study, 
described above, they beheve this case was 
a case of “osteogenic sarcoma of the chon- 
droblastic type, which frequently shows a 
resorptive giant-cell phase ” 

In 1931, Simmons (25) analyzed the 
cases of giant-cell tumors in the Bone 
Tumor Registry, which were treated prior 
to 1925, to determine the results of treat- 
ment and the incidence of malignancy 
among these cases He found S2 cases 
available for study, and of these six died of 
metastases Examination of the histones 
of these six cases shows that the first case 
was not an undoubted case of giant-cell 
tumor, and there was only a clinical diag- 
nosis of metastases to the lungs without x- 
ray or autopsy proof In the second case, 
there was no \-ray or autopsy proof of 
metastases to the lungs Pneumonia and 
cardiac decompensation were also con- 
sidered as the cause of death The third 
case had biopsy proof of the onginal lesion 
The patient unproved after high voltage x- 
ray therapy, and died eight years later 
Autopsy showed osteogenic sarcoma of the 
femur with metastases m the lungs The 
fourth case was the one reported by Stone 
and Ewmg and has been described above 
The fifth case has an indeterminate history 
and poor microscopic sections It could 


not be called a proved case The sixth 
case had no x-ray films The committee 
thought the specimen typical of giant-cell 
sarcoma The patient died, presumably 
of metastases, four years after curettage 
From the above summary it can be seen 
that Cases 3 and 4 have fairly good proof 
that they were giant-cell tumors that be- 
came malignant, though Case 4 is chal- 
lenged by Gescluckter and Copeland (8) 
Dyke (5) has reported a giant-cell tumor 
of the knee which was treated by curettage, 
establishing the diagnosis microscopically 
Three years later the knee became mark- 
edly swollen following an injury, and am- 
putation was performed Later, death 
resulted from generalized metastases and 
at autopsy the metastases were found to be 
identical with the original growth From 
this report, the case would appear to be 
one of true giant-cell metastasis, and not 
osteogenic sarcoma No radiation therapy 
was applied m this case 

In 1932, Pence (19) reported two cases 
which were apparently malignancy in con- 
junction with giant-cell tumors One case 
occurred m a boy 17 years of age, who had 
suffered an injury to the left lower chest 
Nine months later there was a large firm 
mass present, and roentgen study suggested 
a destructive neoplasm of the tenth and 
eleventh nbs Deep x-ray therapy was 
apphed over this area, and slx weeks later 
a thoracotomy was performed, the entire 
mass being removed The pathological 
diagnosis was “a combination of osteogemc 
sarcoma and giant-cell sarcoma arising in 
giant-cell tumor ” The second case was 
that of a male, 45 years of age, who had 
sustamed an injury to the left hip nineteen 
years previously, with the development of a 
mass on the inner side of the thigh about a 
year later Examination on admission 
showed a large lobulated tumor of the left 
ilium and ischium, giving the appearance 
of a giant-cell bone tumor with a malignant 
upper portion which suggested chondrosar- 
coma The lungs showed round shadows 
suggesting metastatic sarcoma Biopsy 
report ‘ ‘Giant-cell tumor with high degree 
of cellulanty ” Under x-ray therapy the 
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Tig 7 Case 2 Cyst like tumor of the left 
ilium with evidence of invasion along the medial 
border suggesting beginning mahgnancj in that 
area 


X-rays of the pelvis taken in October, 
193b, revealed the tumor to have decreased 
shghtly in size from the original examina- 
tion, the margins were more clearlv out- 
lined, and there was partial recalcification 
No new areas of bone destruction were 
noted X-ray films of the chest were nega- 
tive for metastatic malignancy 

When last seen in November, 193b, the 
boy was unable to walk because of pain 
There had been moderate weight loss, and 
anemia was quite pronounced The tumor 
mass had decreased shghtly in size The 


palpation and the swelling was soft and 
fluctuant 

X-ray examination revealed evidence of 
a destructive lesion involving the lower end 
of the femur beginning at the knee joint 
and extending upward for a distance of 
about three inches The destruction was 
most marked in the internal condyle and 
there was some expansion of the cortex, 
with apparent destruction of the cortex in 
several places There was evidence of 
some soft tissue swelling around this 
At operation (Aug 1, 1929) friable 
yellowish tumor tissue was encountered 
outside of the cortex — the cortex was ex- 
tremely thm and was broken through m 
several places The interior of the femur 
was thoroughly curetted and earbolized 
Pathological report was as follows 
“Sections are composed of cellular tumor 
growth made up of dense stroma which is 
composed of oval and spindle-shaped cells 
with evenly stained nuclei and rather ir- 
regular amounts of cytoplasm Scattered 
throughout this cellular stroma there are 
many large, irregular giant cells These 
have a large amount of pale eosm-stannng 
cytoplasm and numerous nuclei scattered 
throughout They vary in shape and most 
of them are rounded or polyhedral Some 
have as many as fifty or more nuclei 
There is associated with this tumor some 


boy’s father reported in February, 1937, 
that the patient was receiving “serum” 
treatment and was “holding his own,” but 


required opiates constantly for pain 
Death occurred in July, 1937 

Case 3 M S , 33 years of age, female, 
reported to the clinic in July, 1929, com- 
plaining of pain and swelling in the left 
knee Symptoms had been present and 
gradually increasing in seventy for seven 
months No history of injury was ob- 
tained The condition had been diagnosed 
as rheumatism and treatment had con- 


sisted of physiotherapy 

Examination revealed an asymmetrical 
swelling immediately aboie the left knee 
with the maximum swelling on the mesial 
aspect of the thigh opposite the internal 
condyle There was marked tenderness to 


inflammatory reaction both acute and 
chrome m type ” Pathological diagnosis 
giant-cell tumor 

The patient had post-operative roentgen 
irradiation to the tumor area as follows 
Aug 9, 1929 Two portals of entry, 190 
kv , 50 cm F S D , 0 5 mm Cu + 10 mm 
A1 filtration, 650 r units Other senes of 
roentgen therapy were applied m October, 
1929, January, 1930, June, 1930, and 
September, 1930 

Progress \-ray films were ta k en at fre- 
quent intervals following operation and by 
February, 1930, the tumor was found to 
have decreased in size markedly and 
there was considerable recalcifieation of 
the tumor area 

X-ray films taken in March, 1932, re- 
vealed excellent recalcifieation and a sug- 
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the secret of the development of sarcoma 
m these cases lies m the intense destruc- 
tive effects of the bombardment of the 
alpha particle and in this alone He states 
that any thin g approaching sarcomatous 
transformation in cases of osteitis caused 
by external irradiation has never been re- 
corded The effects of filtered external ir- 
radiation and those of internal irradiation, 
such as these present, are entirely different 
and cannot be compared 

Sabm, Doan, and Forkner (24) injected 
radium chloride and mesothonum intra- 
venously mto rabbits once a month The 
storage of the radio-active material in the 
bones gave rise to osteogenic sarcomas in 
two out of seven rabbits surviving from 
eleven to nineteen months This seems 
to prove Martlaud's clinical study 

In order to determine the relation of the 
various forms of therapy to the cases of 
malignant variation of giant-cell tumors 
reported in the literature, a study of this 
subject was made Peirce (10) reported 
two such cases, in both of which malig- 
nancy was present before any form of ther- 
apy was administered and both had a 
history of previous local injury Chatter- 
ton and Flagstead (2) also reported two 
cases which followed repeated injury, 
neither of which seemed to be related to 
any form of therapy 

In the case reported by Dyke (o), the 
malignancy developed after injury and 
curettage and later amputation Mac- 
Guire and McWhorter (1G) reported 20 
cases of giant-cell tumor, of which four 
died of malignant metastases One of 
these four cases was treated by curettage 
followed by recurrence, followed, in turn, 
by a second curettage and the application 
of radium inside the cavity and roentgen 
therapy outside A second recurrence 
preceded amputation and eventual death 
The other three cases were treated by curet- 
tage followed by amputation, radiation 
therapy not being applied 

In the case reported by Stone and Ewmg 
(27), the malignancy followed curettage 
and radiotherapy m which the radium was 
placed in the tumor cavity These authors 


believe that radium should never be placed 
in the tumor cavity as it produces an os- 
teitis which interferes with normal recalci- 
fication In the report by Simmons (25), 
there was one case of malignancy which had 
been treated by roentgen therapy, the pa- 
tient dying seven years later of metastases 
Another had had both curettage and radio- 
therapy, later dying of metastases 
Among the cases reported by Colev (3) 
which, from the evidence submitted, ap- 
pear to have been giant-cell tumors that 
later became malignant, we find various 
types of therapy employed In seven cases 

surgery was used as a therapeutic agent, 
and six of these same cases also had radio- 
therapy One case had surgery only, and 
one had radiotherapy only T wo of these 

cases also had toxins 

CASE REPORTS 

Case 1 J N , female 21 years of age, 
reported for examination in Apnl, 1934, 
complaining of pain and swelling of the 
right foot and ankle A history was given 
of a blow to the right ankle in June, 1933, 
with gradually increasing discomfort and 
swelling so that by November, 1933, she 
was forced to walk with the aid of crutches 
X-ray films were taken at that time at the 
request of the family physician and the pa- 
tient was advised that there was bone de- 
struction and that she was to continue 
walking with crutches Her general health 
had remained excellent and there was no 
loss of weight or elevation of temperature 
Examination on admission to this hos- 
pital revealed atrophy of the right calf and 
considerable swelling about the malleolar 
region of the right ankle, more marked over 
the medial malleolus Movements of the 
ankle and mid-tarsal joints could be ear- 
ned out normally There was tenderness 
on pressure, and increased heat over the 
medial malleolus and lower three inches of 
the tibia The swelling over the malleolus 
was soft and spongy 

X-ray examination of the ankle revealed 
evidence of a cyst-like tumor involving 
the lower three inches of the right tibia 
The normal bone detail in this area was en- 
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six to as many as 30 or 40 nuclei In one 
area there is considerable hemorrhage, 
which is characteristic of the tumor 
Mitotic figures are very infrequent Patho- 
logic diagnosis Benign giant-cell tumor ” 
Roentgen therapy, Jan S, 1034 Two 
portals of entry, 200 kv , 0 5 mm Cu 4- 1 
mm A1 filtration, 50 cm F S D , 550 r 
units This dosage was repeated on March 
5, 1934, and again on Nov 9, 1934 
Recalcification of the tumor area pro- 
gressed slowly but steadily At the time 
of the last roentgen therapy, however, 
there was a large cavity that had not re- 
calcified At the time of the last roentgen 
examination in November, 193b, recalci- 
fication had largely filled in the cystic area 
At the present time the patient is symp- 
tom-free and is doing heavy work without 
discomfort 

BONE CYST 

The solitary bone cyst is found most 
frequently in young persons, usually under 
twenty years of age The sites of election 
are the upper portions of the shafts of the 
humerus, femur, and tibia It may occur, 
however, in any of the long bones 

In most cases the clinical findings are not 


therapy is the method of choice, in the 
opinion of Geschickter and Copeland (9), 
who advise moderate doses Le Wald (15) 
has reported several cases in which roent- 
gen therapy was very effective in obliterat- 
ing bone cysts 

In deahng with multiple cysbc lesions or 
osteitis fibrosa cystica, we have a condition 
which is now generally conceded to have an 
endocrine etiology It is associated with 
hyperparathyroidism, and has a definite 
clinical syndrome There may or may not 
be an associated adenoma of the para- 
thyroid gland There is usually an eleva- 
tion of the serum calcium, a lowering of the 
serum phosphorus, and an increase in the 
excretion of calcium There may be depo- 
sition of calcium in the kidneys The 
bones are generally demineralized, and 
there is sometimes a characteristic roentgen 
picture m the skull, spine, and long bones 
The surgical treatment consists in extir- 
pation of the tumor of the parathyroid 
gland if present, or of a portion of the 
hy perac ti ve gland Irradiation of the para- 
thyroid glands has been reported by Mer- 
ritt and Lattman (IS) and others This 
has resulted in improvement or disappear- 
ance of the osseous lesions 


important, and the patient is often unaware 
of the existence of any pathologic condi- 
tion In many cases, a pathologic fracture 
brings the patient to the physician 

The roentgenologic picture is that of a 
centrally placed area of bone destruction 
uj "tiie metaphysis of the bone, with a fusi- 
form expansion of the cortex which may be 
of paper-like thinness The cortex is 
usually intact, except where there is a 
pathologic fracture through this area 
Trabecula; are not as prominent or nu- 
merous as in giant-cell tumor On section, 
the cavity is usually found to contain a 
thin fluid, but there may be fibrous tissue 
present The cavity usually has a con- 
nective tissue lining 

In small symptomless solitary cysts, no 
treatment may be necessary Ihose in 
which pathologic fraction ^ ^ 

frequently fill m with bone as the fracture 
heids In larger acute cysts, roentgen 


CASE REPORT 

Case 5 IB, female, 17 years of age, 
was seen m June, 1934, because of a swell- 
ing of the left arm which had been slowly 
progressive smce December, 1 933 Pam 
and tenderness had been prominent fea- 
tures in the early stage but recently had 
subsided Treatment had consisted of 
local applications and chiropractic adjust- 
ments 

Examination disclosed a fusiform swell- 
ing at the level of the junction of the upper 
and middle thirds of the left arm This 
was of bony hardness and slightly tender 
on deep palpation The x-ray examina- 
tion showed an expansile cystic process in 
the upper half of the left humerus The 
tumor measured 5 5 cm by 10 cm in its 
greatest diameters It contained nu- 
merous bone trabeculations throughout its 
extent and had fairly well defined margins 
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tirely destroyed, the cortex was markedly 
expanded and m some places appeared to 
be absent, givmg the typical appearance 
of giant-cell tumor 

A punch aspiration biopsy of the interior 
of the bone was obtained, the pathological 
report on which was as follows “The sec- 
tion consists of small bits of tissue com- 
posed of oval or round cells with many large 
giant cells of the foreign body type scat- 
tered throughout There is nothing to 
suggest malignancy benign giant-cell 
tumor " 

X-ray therapy was administered as 
follows May 10, 1934 two portals of 
entry, 190 kv , 0 5 mm Cu + 1 0 mm A1 
filtration, 50 cm , F S D 520 r umts over 
each portal This was repeated Aug 20, 
1934, and again Nov 21, 1934 
Because of failure of the tumor area to 
show much recalcification and because an 
area of decreased density had developed in 
the lower end of the fibula which suggested 
tumor formation, the tumor was explored 
m December, 1934 Grayish-yellow fri- 
able tumor tissue was encountered im- 
mediately beneath the subcutaneous tis- 
sues, and extended within the shell of bone 
The interior of the bone was thoroughly 
curetted and the wound closed Patho- 
logical report of the tumor removed was as 
follows “Sections from curettmgs show 
for the most part the typical histo2ogical 
picture of giant-cell tumor, i e , numerous 
large giant cells of the foreign body type 
with ten to fifteen nuclei and a stroma com- 
posed of oval or short spindle-shaped cells 
In some sections, however, particularly 
those from deep within the tumor tissue, 
the stroma cells tend to become more of 
the adult type The cells are more elon- 
gated and have more cytoplasm and the 
nuclei are hyperchromatic, many of them 
undergoing mitosis In these same areas 
the stroma cells have undergone malignant 
change in that there is marked variation 
in the size and shape of the cells, the nuclei 
are hyperchromatic, and many of them are 


grouped together forming true tumor giant 
cells At the present tune it must be con- 
sidered histologically malignant ’’ 

Amputation was recommended, but the 
patient's family would not give their con- 
sent Further roentgen therapy was given 
on April 1, 1935, and again on July 3, 1935 
The latter was given because of the lesion’s 
extending upward in the shaft of the tibia 

Examination in September, 1935, re- 
vealed a soft tissue swelling over the exter- 
nal malleolus and a biopsy of this area was 
obtained The pathological report on this 
was as follows “Section from the lower 
end of the fibula shows considerable dense, 
pmk staining, fibrous stroma with cellular 
areas scattered throughout The sparsely 
nucleated and richly nucleated tissue is ar- 
ranged in interlacing whorls and columns 
The more cellular areas are composed of 
long spindle-shaped, oval, or round cells 
Here the cells are much larger, have abun- 
dant cytoplasm and hyperchromatic nuclei 
Mitotic figures in these areas are fairly 
abundant, three being seen m a simple 
high power field There are no giant cells 
or characteristic stroma of giant-cell tumor 
which would suggest that this tumor arose 
m a giant-cell tumor of bone It is a typi- 
cal fibrosarcoma of rather above the aver- 
age activity ’’ 

Permission for amputation below the 
knee was obtained and earned out on Oct. 
23, 1935 Palpable inguinal glands were 
removed at operation two weeks later and 
metastatic involvement found on micro- 
scopic examination X-ray therapy was 
subsequently given over the nght groin 

X-ray films of the chest were negative 
for metastatic malignancy The patient 
was last seen June 5, 1937, when exami- 
nation revealed no evidence of recurrence 
of the tumor 

Case 2 M D , 14 years of age, male, 
was admitted June 29, 1935, complaining 
of a painful swelling over the left hip A 
history was given of a fall on the left hip 
while pole-vaulting two months previously 


Fig 1 (upper) 
Fig 3 (loner) 
Partial recalcificat 


Case ' (ApnI M«4) 

.on of the tibia Evidence of a destructive process m 
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E' s Case 5 Condition of tumor twenty months after the first radiation therapy (March 14 1930) 
Fig 1- Case 5 Evidence of malignant destruction of the cortex seven weeks following the previous film 
Fig 13 Case 5 From tumor mass arising in bone cyst The tumor is composed of spindle cells of varying 
sire and tumor giant celts Mitotic figures are abundant and hemorrhage is present about the blood vessels 
Osteogenic sarcoma 


cortex in this portion was missing and there 
was evidence of a soft tissue tumor around 
this area It definitely suggested malig- 
nant tumor X-ray films of the chest 
were negative for mabgnancy 

On April 27, 1936, the arm was again ex- 
plored and tumor tissue encountered im- 
mediately beneath the subcutaneous layer 
Pathologic examination of this tissue re- 
vealed “Tumor tissue composed of 
rather loosely packed, plump, oval, and 
spindle cells which vary markedly in size 
and staining reaction The largest cells 
present hyperchromatic and vesicular nu- 
clei and rather abundant eosinophilic, 
finely granular cytoplasm Giant cells 
of the tumor variety are rather frequently 
seen The tumor giant cells have from 
two to four or five nuclei, some of which 
are very large and bizarre in appearance 
The foreign body giant cells have many 
nuclei and the usual central grouping 
Mitotic figures are fairly common and 
when they occur are atypical No bone 
formation or osteoid tissue formation is 
seen Pathologic diagnosis Osteogemc 
sarcoma ” 

Subsequently roentgen therapy was 
given as follows 200 kv , 50 cm F S D , 

0 5 mm Cu + 10 mm A1 filtration 


From 200 to 250 r units were applied to 
each of two ports on alternate days until 
approximately 2,200 r units had been ap- 
plied to each port 

The tumor did not regress following this 
therapy X-ray examination of the chest 
on Aug 10, 1936, revealed evidence of 
metastatic tumor nodules m both lungs 
The patient expired at home Sept 3, 1936 

CHONDROMA 

A chondroma is a benign centrally 
placed lesion occurring most frequently 
in the small bones of the hands, feet, ribs, 
or spme it may occur in the other long 
bones, or flat bones In most instances, 
it is found in young adults The tumor is 
very slow-growing, and may appear to be 
stationary The symptoms are nuld, and 
may consist of soreness or tenderness over 
the affected area 

The roentgen picture is that of a cyst- 
kke tumor, centrally placed The cortex 
is thin and unbroken Trabecula: travers- 
ing the tumor is the usual finding They 
present a picture similar to that of bone 
cyst or giant-cell tumor except for their 
pomt of origin, which is commonly m the 
small bones of the feet and hands They 
are usually oblong in shape, and extend 
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Pam appeared two days later and con- 
tinued intermittently until two weeks 
prior to admission, when it became more 
severe and constant, and swelling was no- 
ticed for the first time . 

Examination revealed no abnormalities 
other then the findings relative to the left 
hip and ilium There was a x isible mass 
involving the left side of the pelvis which 
on palpation, was found to be firm and 
fixed to the crest and wing of the ilium 
In extent it reached laterally and down- 
ward to within a short distance of the 
greater trochanter, backward from the an- 
terior superior spine for a distance of five 
inches along the crest of the Hum and 
mesially to within two inches of the um- 
bilicus The hip joint was freely mov able 

without pam 

X-ray films of the left ilium revealed a 
cyst-like tumor involving the entire left 
ilium with a tumor mass, roughly oval m 
shape, extending laterally into the so 
tissues Along the medial border of the 
tumor there was evidence of invasion of the 
ilium, suggesting that there was malig- 
nancy present 

On July 3, 1935, operative exposure of 
the tumor was earned out The tumor 
tissue was found to be friable grayish in 
color and extremely vascular Micro- 
scooi'c examination of the frozen sections 
suggested giant-cell tumor An attempt 
was made to caret the tumor mass, but 
this was abandoned because of the exten- 
sive hemorrhage encountered 

The pathological report on the sections 
as follows "Sections taken from bits 
W f tissue removed show the same composed 
chiefly of giant cells of two distinct types, 
the first being the usual foreign body type 
with abundant pink staining cytoplasm and 
V ro und or oval nuclei The second 
® e 0 f giant cell is the typical tumor giant 
cell with one or more irregular hyperchro- 
rnatic nuclei In some of these latter 
giant cells the nuclei are undergoing — 
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rig 5 {left) Case 1 May, 1934. first biopsy 
showing many large multi nucleated giant cells of 
foreign body t> pc with a stroma of small oval or 
smndle shaped cells Benign giant-ce 1 tumor 
P r,g 0 (right) Case 1 Materia from oper- 
ation There are a few giant cells of fore.gn 
wX tvPC but with the stroma definitely sarcoma- 
ta* and composed of spindle cells of varying sue 
and shape arranged in whorls Mitotic figures 
are abundant Osteogenic sarcoma 

tosis Aside from the giant cells there are 
many tumor cells of varying size and shape 
distributed throughout the rather scanty 
stroma The number and type of giant 
cells and tumor cells vary from microscopic 
field to microscopic field In some the 
tumor giant cells predominate and in others 
the foreign body giant cells predominate 
Diagnosis osteogenic sarcoma with tu- 
mor giant cells and foreign body giant cells, 
probably arising as a variant of the giant- 
cell tumor ” 

Treatment consisted of five senes of 
roentgen therapy applied through three 
portals of entry, antenorly, postenorly, 
and laterally The factors used were 200 
kv , 50 cm F S D , 0 5 mm Cu + 1 0 mm 
A1 'filtration, 700 r units This was re- 
peated on five different occasions between 
July 15, 1935, and Oct 5, 1936 Preced- 
ing and interspersed between these treat- 
ments he was given artificial fever therapy 
His body temperature was raised to ap- 
proximately 105° F (rectal temperature) 
and maintained at that level for five-hour 
intervals on twelve occasions 


F'g 3 (upper) Case 1 Jan 18, 1035 eight months after radiation therapy Increasing 
recalcification m the tibia Extension of the destructive process in the external malleolus 
Fig 4 (lower) Case 1 Aug 1, 1935, showing considerable recalcification m the tibia 
Destruction of fibula more advanced 
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effect on the tumor cells, we raise the 
question of increasing our roentgen dosage 
to higher limits This would necessarily 
mean that the time interval between the 
roentgen senes would be lengthened and 
fewer doses be administered 
We believe that roentgen therapy and 
surgery should not be combined m the 
treatment of giant-cell tumors The pos- 
sibility of increased untation resulting 
from such a combination may possibly be 
a factor in the transformation from a 
benign tumor to a malignant one In 
several malignant variants reported in the 
literature such a possibility has been men- 
tioned 
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1931 93, 39S-411 
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(14) Lacharit£ H Radiotherapy of Giant-cell 
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A short discussion of benign bone cyst 
has been presented, with special reference 
to roentgen therapy One case is reported 
in which roentgen therapy was used The 
cyst showed excellent recalcification but 
after eighteen months an osteogemc sar- 
coma developed which resulted in death to 
the patient It is difficult to understand 
the development of osteogemc sarcoma in a 
case which calcified so well under roentgen 
therapy 

Benign chondroma is briefly discussed 
and one case is reported This case re- 
ceived roentgen therapy and showed moder- 
ate recalcification but finally had surgical 
curettement This again demonstrates 
that these cases are radioresistant and 
require large amounts of irradiation to 
destroy them 
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ard One lived for thirteen years and the 
other is still living after twelve years 
The former did not have skin metastases 
until twelve years after operation and the 
latter eight years after operation Neither 
case was used in the computation of the 
post-operative appearance time of skm 
metastasis because it svas felt neither rep- 
resented “the run of the mill ” Some- 
thing beside surgery and radiation re- 
strained the growth of the cancer cells in 
these two cases Give surgery all credit, 
radiation can take none Yet we can 
hardly think of surgery restraining cancer 
cell growth rather, must we fall back on 
some process of cell growth peculiar to the 
tumor itself or to the natural resistance of 
the individual, each or both contributing 
to the establishment of an approximate 
equilibrium 

One of the two cases just referred to that 
hved the longest was definitely benefited 
by x-irradiation, once the skm metastases 
appeared, and that is true for the most 
part of the other members of the group, 
although my experience has been that 
when there has been regression of one set 
of skin nodules a set will appear elsewhere, 
and it is not long before pulmonary and 
skeletal changes take place, followed by 
exitus 

Once skm metastases are present, it 
matters little what was the route On 
the other hand, if post-operative irradia- 
tion is to be continued, then many more 
fields must be employed than is generally 
the custom It is not sufficient to treat 
the affected chest wall, axilla, and clavicu- 
lar chain of lymphatics, but it is quite as 
necessary to treat the mediastinum and 
the lymphatics of the opposite breast over 
a protracted period with a view to slowing 
up the growth of any remaining cancer 
cells, in the hope that, if unplanted else- 
where, they may be less viable 


If post-operative irradiation is of any 
value m inhibiting cell growth and the 
distribution of cancer emboli, pre-operative 
irradiation ought to be of greater value, for 
with the breast and axilla intact, larger 
amounts of radiation may be administered 
to these areas without damage to the chest 
wall and axillary vessels 

It has been shown that one-third of the 
cases of cancer of the breast can be ster- 
ilized by \-irradiation and that, properly 
administered, pre-operative irradiation 
does not erect barriers to effective radical 
surgical intervention 
Master surgeons confess that there is 
little likelihood of any change in surgical 
technic that will alter the percentage rate 
of present-day survivals If that is the 
case, some group must have the courage to 
endorse pre-operative irradiation con- 
ceived broadly — not for the glorification 
of radiology but in a senous effort to 
evaluate once and for all whether this added 
pre-operative therapeutic routine will meas- 
urably assist m prolonging m comfort 
the hves of these cancer patients 

Such a program will presuppose an 
efficiently functionmg tumor chnic where 
internist, pathologist, radiologist, and sur- 
geon will have a common understanding 
of the problem confronting them, where 
proper diagnostic x-ray and blood studies 
may be done, where the pathologist may 
help chart the course of the radiologist 
and the experienced surgeon will foil the 
less experienced who would elect unwise, 
unradical procedures 
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I ig 9 Case 5 Cystic lesion of left humerus before radiation therapy 


cltruc until April, 1934 X-ray films taken 
at that tune revealed a complete fracture 
of the femur at the upper level of the tumor 
with telescopmg of the shaft through the 
tumor area This condition has persisted 
since then The patient is able to walk 
without external support and without dis- 
comfort, and has refused further surgery 
Case 4 AT, male, 40 years of age 
was admitted Dec 22, 1933, complaining 
of pain m the left knee A history was 
given of a blow over the medial condyle of 
the femur by a chassis frame two months 
previously There was no immediate dis- 
ability, but he continued to have disenm 
fort in the knee following the acc den ' 
On one occasion the knee gave way from 
under him but there was no history™ 
locking Examination of the left knee on 
admission revealed a visible swelling 

knee was normal and there waTn^relse 


X-rav examination revealed a large are; 
of decreased density representing a cyst 
like condition in the internal condyle o 
the femur There was some trabeculatioi 
present throughout this area The corte: 
was mtact and the contour of the lower enc 
of the femur was normal, suggesting £ 
benign giant-cell tumor 

Operation was performed on Dec 27 
1933 The cortex over the internal femo- 
ral condyle was extremely thin and broken 
through easily The interior of the bone 
was found to be filled with tumor tissue, 
which was vascular and grayish in color 
This was thoroughly curetted, removing as 
much of the tumor tissue as possible 
Microscopic examination of this tissue was 
as follows ‘ ‘Section shows a dense fibrous 
stroma made up of spindle cells mixed with 
somewhat rounded cells having oval or 
rounded vesicular nuclei and throughout 
the stroma are distributed numerous large 
foreign body giant cells with from five or 
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received the same dose in thirteen frac- 


tions, given on thirteen consecutive days 
These authors also earned out similar 
experiments with radium Both senes 
of experiments led to the same conclusions, 
summarized by the authors as follows 
“A dose apphed m a single sitting has 
a much more definite biologic effect on 
the surface of the shin than the same dose 
has if divided ” 

All experimental work on this subject 
substantiated these conclusions and elabo- 
rated them in certain details For ex- 
ample, Schwarz showed that interrup- 
tion of the irradiation for a few hours 
only led to the production of a weaker 
erythema reaction Other investigators, 
Liechti, in Germany, and Stenstrom and 
Mattick, in the United States, gave 
estimates of the degree the total dose 
would have to be increased, if divided, 
to produce the same effect as if given at 
one time Reisner did some comprehen- 
sive experiments on this problem He 
showed, for example, that if the 100 per 
cent shin erythema dose is not given in 
one session but is given in divided doses, 
then at the end of two days 130 per cent, 
in three days 150 per cent, and in seven 
days 210 per cent of the erythema dose 
will have to be given to produce an 
erythema reaction In summary, the 
smaller the individual dose, the greater 
the irradiation intervals, so much more 


will the total dose have to be increased to 
produce the same effect as that from 
irradiation given in one session 

It has been found out that these ob- 
servations are vahd m the case of ^tissues 
other than the skin Wintz made similar 
observations on the ovary In 1926, 
I reported, apparently as the first, some 
observations on the decreased effect of 
divided doses on the hair as shown by 
some experiments on rabbits, some ob- 
servations which were later confirmed by 
Miescher and Gunsett These experi- 
ments showed that even a. i&r hoars 
interval definitely decreases the effective- 
ness of irradiation, and that the dose mus 
be increased to get the initial effect 


Wintz, in 1920, first gave a theoretical 
explanation for this course of events 
“We explam this fact m this manner 
the cells are only injured by insufficient 
irradiation and are not killed off In 
the time to the next irradiation, which is 
to mcrease the effect of the first dose, the 
cells recover rapidly The second dose of 
radiation is given to cells in a different 
condition from that which they were in 
shortly after irradiation, and are cells 
which have recovered more or less com- 
pletely from the dose To each successive 
dose an increment of energy must be added 
which depends on the recuperative power 
of the cells for the production of a constant 
biologic effect ” 

The possibility of the cumulation of the 
radiation effect was contrasted with the 
possibility of recovery from the radiation 
effect This attitude seemed to nullify 
the basic idea of any divided dose method 
of radiation which had for its foundation 
the cumulation of radiation effects Be- 
cause cells may recover from a radiation 
injury which does not kill them off, it 
was thought that a divided dose method 
of irradiation would be of slight effective- 
ness Divided dose methods, therefore, 
came to be regarded somewhat dispar- 
agingly The method of the smgle session, 
or at least a concentrated method of 
treatment, seemed to have been solidly 
established by the classic work of Seitz 
and Wintz in 1920, and at the same time 
to have relegated the divided dose method 
of Freund to the discard The victory of 
the smgle dose method seemed to be 
strengthened by a series of other factors 
The brevity of the treatment gave it an 
extraordinary advantage from the stand- 
point of saving time and material The 
fact that roentgen therapy was given 
m a smgle session placed it in position to 
compete with the surgical methods of 
treating malignant tumors Only by a 
smgle dose method was it possible to ful- 
fill the idea of Perthes of obtaining a 
definite opinion on the relationships of 
dose and effect 

But m spite of so many points favoring 
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Laboratory examination showed a nor- 
mal nnnalysis, hemoglobin, 6S per cent, 
red blood corpuscles, 4,210,000, white 


The wound healed per prtmum, and to 
obviate the possibility of a pathologic 
fracture, a platform splint was applied 



Fig 10 Case 5 Considerable recalcification of the tumor eleven months after 
beginning radiation therapy 


blood corpuscles, 7,100, polymorphonu- 
clears, 69 per cent, Wassermann, negative, 
serum calcium, 9 8, phosphorus 3 84, 
phosphatase, 8 30 

June 9, 1934, an exploratory operation 
was performed The cortex of the hu- 
merus was extremely thin and easily broken 
through The large cavity which was thus 
entered contained nothing but some blood 
clots The interior was curetted but only 
blood was obtained A porbon of the 
shell-like cortex was removed for biopsy 
Report on the pathologic examination was 
as follows “Secbons from wall of cyst 
removed shows thin, pink-staining, 
sparsely nucleated, fibrous bssue with oc- 
casional giant cells scattered throughout 
and some trabeculae of bone There is 
nothing to suggest malignancy or giant- 
cell tumor Pathologic diagnosis Be- 
nign bone cyst " 


Roentgen therapy was given as follows 
(Aug 21, 1934) two portals of entry, 190 
kv , 50 cm F S D , 0 5 mm Cu 4- 1 0 mm 
A1 filtrabon, 500 r units Similar amounts 
of roentgen therapy were apphed on Nov 
19, 1934, and April 20, 1935 
X-ray films taken Nov 19, 1934, and 
subsequently, revealed a progressive a- 
mount of recalcificabon of the cyst The 
pabent returned to school and had no 
further discomfort in the arm until March, 
1936 X-ray films taken at that time, 
however, showed no decalcification She 
returned for observabon one month later 
with increased pam in the left arm, and on 
clinical examinabon the arm was found to 
be increased in circumference, with a 
painful soft area on the lateral aspect of 
the tumor X-ray films revealed an area 
of decalcificabon and destrucbon along the 
anterior surface of the tumor mass The 
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for the general conception of metabolic 
and structural change the specific con- 
ception of mitosis cannot be discussed 
further at this time But it is an obvious 
and estabhshed fact that the results of 
Schwarz, Regaud, and Schinz are at 
variance with the teaching of Kroemg and 
Friedrich and of Seitz and Wintz This 
is the more remarkable because both 
theories were estabhshed on valid ex- 
periments, and could be substantiated by 
suitable clinical experience Thus there 
arose a split m roentgen therapy, which 
all who were roentgenologically active 
ten years ago can remember vividly, if 
at times unpleasantly 

Gottwald Schwarz, by his restless and 
many-sided activities, was in position to 
adduce evidence in support of both sides 
of the contention, and was, so to speak, 
predestined to produce a synthesis of both 
theories This actually happened Start- 
ing with the demonstration he himself 
made that an intensive irradiation is 


the following may be adduced A radia- 
tion concentrated within a short period 
of time acts on all tissues more intensively 
than a radiation spread out over a long 
period of time, and this difference of 
effect is manifested differently m dif- 
ferent tissues Division of a skin erythema 
dose into two equal halves given at an 
interval of twenty-four hours may, for 
example, produce a markedly less effect 
in the skin than m a tumor or m some other 
tissue If this is the case, then a slight 
addition of radiant energy can compen- 
sate for the decreased effect in and around 
the tumor, while it is not sufficient to 
balance-off the decreased effect m the 
skm If, as a result of this, the fraction- 
ated irradiation has a disadvantage which 
is not present in the case of concentrated 
irradiation, namely, that to produce the 
same biologic effect a greater dose is 
necessary and a consequent prolongation 
of the treatment time, then this drawback 
is counterbalanced by the fact that an 


always of greater biologic effectiveness 
than a divided one, he expressed m 1924 
the following thoughts “It is possible 
that the gam ( Pluseffekt ) from increasing 
the intensity is effective m greater degree in 
tumor tissue than in the skm " Schwarz 


hereby corned the fundamental conception 
of injury ratios which are the relation- 
ships of the radiation damage in tumor 
tissue to the radiation damage m normal 


tissue On the basis of his own investi- 
gations he explained his concept m the 
following words “I showed m 1914, and 
Regaud and Lacassagne and Monod 
showed later, that with regard to increas- 
ing sensitivity during mitosis divided 
doses under certain conditions produce 
greater injury than a single full dose 
The injury to the normal tissues (skm) 
is in the case of divided doses (and even 
with high partial doses at short intervals, 
as I for the first tune recently showed) 
definitely less In this case the injury 
quotient is greater from divided doses, 
or, as one might say, the e ty 
of the radiation is increased 

To elaborate this new theory of Schwarz 


equally strong effect in the tumor is pro- 
duced with less effect in the skm, or by 
the fact that an equal effect m the skm 
is accompanied by a greater effect in the 
tumor 

In this regard there is the analogy of 
the effectiveness of a heavy and a light 
filter With a heavy filter the tune of 
irradiation necessary to produce a skin 
reaction is longer than it is when a light 
one is employed But the equal effect in 
the skm is associated m the ease of the 
heavy filter with a relatively greater effect 
m the depths than is the case with the 
light filter We say that with the heavy 
filter the depth quotient is better, just as 
we say, m the words of Schwarz, that with 
fractionated nradiation the injury-quotient 
in tumor tissue is better 

It is to Regaud that credit is due for 
the experimental demonstration of the 
correctness of this conception Regaud 
treated the testis of the rabbit with 
roentgen rays He tried to establish 
the dose which in a single application 
would produce permanent sterilization, 
in other words, a complete destruction of 
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along the medullary canal These tumors 
are composed primarily of cartilage, and 
when sectioned have the typical gelatinous 
appearance seen in cartilaginous growths 
In small tumors, they are apt to be rather 
solid and contain some calcification In 
the large specimens, cystic changes may be 
present, and these cystic areas contain a 
thick fluid The tumors are relatively 
avascular 

Benign chondromas have always been 
regarded as relatively radioresistant and, 
therefore, few attempts have been made to 
treat them by radiation therapy In 
tumors of small bones, resection or curette 
ment followed by cauterization usually ef- 
fects a permanent cure Geschickter and 
Copeland (9) state that in their senes of, 
chondromas occurring in the large bones, 
recurrences after operation totaled 25 per 
cent They beheve that in cases in which 
complete removal is difficult or dangerous, 
irradiation should be used Desjardins 
(4) reports one case in which radiation 
therapy distinctly relieved pain, and the 
x-ray appearance of the tumor was im- 
proved We have treated one case which 
showed some recalcification, but no com- 
plete disappearance of pam and tenderness 
Case 6 HRS, white female, 23 years 
of age, was first seen in 1933, complaining 
of a pam in the right shoulder This was 
aggravated by carrying heavy objects 
There was increasing weakness of the right 
arm 

Physical examination revealed no de- 
formity of the shoulder or upper extremity 
no limitation of motion The maximum 
point of tenderness was over the acromion 
process of the scapula 
Roentgen examination disclosed a cyst- 
like tumor of the acromion process of the 
scapula, with marked expansion of the 
cortex The cortex was intact The first 
impression was that it was a benign giant- 
cell tumor 

Roentgen therapy was apphed on four 
different occasions at intervals of from two 
to four months The factors used were 
200 kv , 0 5 mm Cu + 1 0 mm Al, 50 cm 
F S D The dosage varied from 550 r to 
GOO r through each of two portals 


The pam and weakness persisted unless 
the arm was put at rest with support, and 
it was finally decided to surgically explore 
the tumor The lesion was thoroughly 
curetted and cauterized with phenol on 
Oct 16, 1935 The material removed was 
white and cartilaginous Pathologic diag- 
nosis Benign chondroma 

The patient gradually improved follow- 
ing the operation The improvement has 
been gradual but steady, and at this time 
the arm is in full use, with very few symp- 
toms 

SUMMARY 

The major portion of this discussion has 
been devoted to the technic and results of 
the application of radiotherapy to giant- 
cell tumors of bone The recorded statis- 
tics tend to show a high percentage of 
cured cases resulting from this method 
There is an increasing number of cases 
reported in the literature in which there is 
a transition from benign giant-cell tumor 
to osteogemc sarcoma The etiology of 
this transition is not clear at this time, but 
injury or chrome irritation occupies an im- 
portant place m these case histones It is 
difficult to determine whether or not radio- 
therapy is a factor in this process, owing to 
the small number of carefully studied cases 
available for review Malignant variants, 
however, are being recorded more fre- 
quently dunng recent years Whenever 
metastases are found they show the his- 
tology of osteogemc sarcoma and not of 
the original giant-cell tumor 
In our case, reported above, a typical 
giant-cell tumor of the lower tibia received 
several senes of roentgen therapy After 
several months an osteolytic area was 
noted in the external malleolus Biopsy 
of this disclosed evidence of fibrosarcoma, 
and metastases also were histologically 
fibrosarcoma This illustrates a ease in 
which transition from benign giant-cell 
tumor to fibrosarcoma occurred dunng 
conservative roentgen therapy What r61e 
this therapy may have played m the tran- 
sition is open to question 
Since small, frequently repeated doses of 
roentgen therapy may have a stimulative 



442 


RADIOLOGY 


for the general conception of metabolic 
and structural change the specific con- 
ception of mitosis c ann ot be discussed 
further at this tune But it is an obvious 
and established fact that the results of 
Schwarz, Regaud, and Schinz are at 
variance with the teaching of Kroemg and 
Friedrich and of Seitz and Wintz This 
is the more remarkable because both 
theories were established on vahd ex- 
periments, and could be substantiated by 
suitable clinical experience Thus there 
arose a spht m roentgen therapy, which 
all who were roentgenologicaUy active 
ten years ago can remember vividly, if 
at times unpleasantly 

Gottwald Schwarz, by his restless and 
many-sided activities, was m position to 
adduce evidence in support of both sides 
of the contention, and was, so to speak, 
predestined to produce a synthesis of both 
theories This actually happened Start- 
ing with the demonstration he himself 
made that an intensive irradiation is 


the following may be adduced A radia- 
tion concentrated within a short period 
of time acts on all tissues more intensively 
than a radiation spread out over a long 
period of time, and this difference of 
effect is manifested differently in dif- 
ferent tissues Division of a skin erythema 
dose mto two equal halves given at an 
interval of twenty-four hours may, for 
example, produce a markedly less effect 
in the skin than m a tumor or m some other 
tissue If this is the case, then a slight 
addition of radiant energy can compen- 
sate for the decreased effect m and around 
the tumor, while it is not sufiicient to 
balance-off the decreased effect in the 
skm If, as a result of this, the fraction- 
ated irradiation has a disadvantage which 
is not present m the case of concentrated 
irradiation, namely, that to produce the 
same biologic effect a greater dose is 
necessary and a consequent prolongation 
of the treatment time, then this drawback 
is counterbalanced by the fact that an 


always of greater biologic effectiveness 
than a divided one, he expressed in 1924 
the following thoughts “ It is possible 
that the gam (. Pluseffekt ) from increasing 
the intensity is effective m greater degree in 
tumor tissue than in the skin ” Schwarz 


hereby corned the fundamental conception 
of injury ratios which are the relation- 
ships of the radiation damage in tumor 
tissue to the radiation damage in normal 
tissue On the basis of his own investi- 


gations he explained his concept in the 
following words “I showed m 1914, and 
Regaud and Lacassagne and Monod 
showed later, that with regard to increas- 
ing sensitivity during mitosis divided 
doses under certain conditions produce 
greater injury than a smgle full dose 
The injury to the normal tissues (skm) 
is m the case of divided doses (and even 
with high partial doses at short intervals, 
as I for the first time recently showed) 
definitely less In this case the injury 
quotient is greater from divided doses, 
or, as one might say, the electivity 
of the radiation is increased 

To elaborate this new theory of Schwarz 


equally strong effect in the tumor is pro- 
duced with less effect m the skm, or by 
the fact that an equal effect m the skm 
is accompanied by a greater effect m the 
tumor 

In this regard there is the analogy of 
the effectiveness of a heavy and a hght 
filter With a heavy filter the time of 
irradiation necessary to produce a skm 
reaction is longer than it is when a hght 
one is employed But the equal effect in 
the skm is associated in the case of the 
heavy filter with a relatively greater effect 
in the depths than is the case with the 
hght filter We say that with the heavy 
filter the depth quotient is better, just as 
we say, m the words of Schwarz, that with 
fractionated irradiation the injury-quotient 
m tumor tissue is better 

It is to Regaud that credit is due for 
the experimental demonstration of the 
correctness of this conception Regaud 
treated the testis of the rabbit with 
roentgen rays He tried to establish 
the dose which in a smgle application 
would produce permanent sterilization, 
in other words, a complete destruction of 
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CANCER 1 
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T HE appearance of single or multiple 
metastatic skin nodules secondary to 
breast cancer is disquieting not alone 
to the patient but to the informed clinician 
because of his knowledge that it is a mani- 
festation of a terminal process 

Smce the advent of intensive fraction- 
ated high voltage x-irradiation and its 
rather universal utilization, one might 
expect from theoretical considerations to 
encounter secondary skin deposits in breast 
cancer, irradiated post-operatively, less fre- 
quently than formerly, or at least to have 
their appearance delayed 

Nevertheless they have continued m 
my clinic with disquieting frequency, so 
that it seemed of importance to survey 
them in an attempt to establish the chron- 
ological relationship, if any, between the 
kind of \-irradiation and the appearance 
of the metastatic skin nodule 

In a period of fourteen years (1923 to 
1936, inclusive), 407 cases of pathologically 
proven breast cancer were operated upon 
at the Boston City Hospital They con- 
stituted 0 3 per cent of the surgical admis- 
sions for that period Of these breast can- 
cers, 255, or 62 6 per cent, were treated 
post-operatively by x-ray 

Smgle or multiple skin nodules appeared 
m 54 of these 255 cases, or in 21 1 per cent 
In 22 cases, or 41 7 per cent, skin meta- 
stases appeared on an average of 8 14 
months after operative interference, which 
was frankly incomplete In 32 cases, or 
58 3 per cent, skin metastases appeared 
on an average of 14 6 months following the 
classical radical resection There were 10 
of these cases, however, that had palpable 
axillary and supraclavicular glands before 
operation and should not have been sub- 
jected to the radical operation Skin 
metas tases did not appear for an average 

1 Presented before the Fifth International Congress 
of Radiology, at Chicago, Sept 13-17, 1937 


of 18 5 months in the 22 cases without 
palpable nodes that were operated upon 
radically These figures closely parallel 
those of Ackland (1) 

On the face of it, these statistics in- 
dicate that the appearance time of skm 
metastasis in this group of breast cancers 
treated post-operatively by x-rays was 
directly related to the extent of the growth 
at the time of operation There was no 
evidence that the kmd of tumor influenced 
the appearance tune of skm metastases 
It was clear, however, that skm metastasis 
appeared with relative promptness fol- 
lowing incomplete or injudicious surgery 
Paradoxically, it would seem, m our reput- 
edly enlightened age, 20 of the 22 frankly 
incomplete operations in the group were 
done smce 1929 

The x-ray treatment was given on the 
average about four months after operation, 
not early enough perhaps but at least an 
improvement over the group reported 
earlier (2), in which in one-half the cases 
x-ray therapy was not instituted for more 
than ten months following surgery 

The majority of the cases showing 
secondary skm nodules had adequate x-ray 
therapy as judged by the mode of the era 
m which they were treated The earlier 
ones were not irradiated in as thorough- 
going a fashion as is our wont to-day 
Statistically there is no evidence that the 
appearance of skm metastasis was related 
to the kmd or amount of irradiation but 
rather to the extent of growth and the kind 
of operation performed 
The latter statement holds as a generali- 
zation, but only a cursory experience with 
the subject forces one to the realization 
that other factors must influence the time 
of appearance of secondary skm deposits 
The two longest hved cases of the mam 


group had radical operations and inade- 
quate x-ray therapy, judged by any stand- 
437 
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the term “epidermitis,” which seems rather 
to connote an inflammatory reaction 
Epidemuolysis is very impressive when 
one sees the skin completely denuded of 
its surface epithelium, exposing the blood- 
red conum, but this reaction is, as a mat 
ter of fact, quite a harmless one if it is 
produced by divided doses (Dost rejracta ) 
The inflammatory reaction subsides rap- 
idly, and in a few weeks new epithelium 
invades the zone of reaction from the out- 
side, which epithelium is at first almost free 
of pigment , later on it becomes pigmented 
to the extent that in the favorable case 
complete restitutio ad integrum takes place, 
both in an anatomical and a functional 
sense The skm which has been the site 
of an epidermiolytic reaction responds to 
external agents exactly as does normal 
umrradiated skm This is especially 1 m- 


cutaneous tissues, so that they are func- 
tionally subnormal This fact is drasti- 
cally illustrated after any operative pro- 
cedure Even the shghtest biopsy wound 
may lead to the formation of an ulcer, 
which shows only the shghtest tendency 
to heal If the dose was excessive the 
ulcer may have an irrepressible tendency to 
spread With even higher doses there 
results a spontaneous necrosis, which in- 
volves the whole irradiated field 
In summary, we find that whereas the 
epidermiolysis following divided doses is 
harmless and after it the skm returns to 
normal in a few weeks, an epidermiolysis 
following a single dose is a definitely severe 
and dangerous reaction and one which may 
easily lead to necrosis of all the irradiated 
tissues This difference illustrates very 
impressively the increased electivity effect 


portant in regard to operative inter- 
ferences In my years of experience I 
have seen many cases m which, after an 
epidermiolytic reaction, a biopsy or even 
some important operative procedure was 
done without the slightest undue reaction 
of the skin 

Quite different is the course of events 
in the development of an epidermiolytic 
reaction which is produced by a smgle 
irradiation with a dose which, m my 
experience, must be of the order of 2,000 
to 2,500 r The course of the reaction 
in this case differs in many respects from 
that produced by divided doses 

From a clinical point of view we notice 
that the epidermis, instead of being 
depigmented temporarily, seems to be 
depigmented permanently, and that the 
lack of pigmentation is of a high degree 

On histologic examination we see that 
the newly formed epidermis is composed 
of fewer cellular layers, and that there is 
a definite tendency toward the formation 
of anuclear comified layers As a result^ 
the epithelium of the skm is thin and 

"Stt. the skm represent the 

effect of a severe injury which is most 
marked m the vascular apparatus and 
which results m poor nutrition of all the 


of divided irradiation Whereas the single 
dose shows only a slight difference in the 
radiosensitivity of the cutaneous epi 
thelium and the vascular endothelium, 
with divided doses there is made evident 
a great difference in their radiosensitivity, 
inasmuch as a complete destruction of the 
epidermis can be produced without note- 
worthy injury to the vessels 

In many cases treated for glandular 
metastasis I have been able to show that 
a skm which has been subjected to an 
epidermiolytic reaction from divided doses 
can still be subjected to 1,000 r more 
(in four sessions) without any subsequent 
necrosis 

From a theoretical and practical stand- 
point it is of mterest to determine whether 
the changes in the radiosensitivity ratio 
of the tissues after divided doses can be 
estimated quantitatively Since there are 
individual variations in the reaction to 
both divided and single doses, the question 
may be settled by studying the reaction 
to both in one and the same person I 
would like to report a few observations 
bearing on this point 

A patient with a carcinoma of the 
epipharynx which had been healed by 
radium received, on account of bilateral 
metastasis to the cervical nodes, on the 
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T "=HE appearance of single or multiple 
metastatic skm nodules secondary to 
breast cancer is disquieting not alone 
to the patient but to the informed clinician 
because of his knowledge that it is a mani- 
festation of a terminal process 

Smce the advent of intensive fraction- 
ated high voltage x-irradiation and its 
rather universal utilization, one might 
expect from theoretical considerations to 
encounter secondary skm deposits m breast 
cancer, irradiated post-operatively, less fre- 
quently than formerly, or at least to have 
their appearance delayed 

Nevertheless they have continued m 
my dime with disquieting frequency, so 
that it seemed of importance to survey 
them m an attempt to establish the chron- 
ological relationship, if any, between the 
kind of x-irradiation and the appearance 
of the metastatic skm nodule 

In a period of fourteen years (1923 to 
1936, mdusive), 407 cases of pathologically 
proven breast cancer were operated upon 
at the Boston City Hospital They con- 
stituted 0 3 per cent of the surgical admis- 
sions for that period Of these breast can- 
cers, 255, or 62 6 per cent, were treated 
post-operatively by x-ray 
Single or multiple skm nodules appeared 
in 54 of these 255 cases, or in 21 1 per cent 
In 22 cases, or 44 7 per cent, skm meta- 
stases appeared on an average of 8 14 
months after operative interference, which 
was frankly incomplete In 32 cases, or 
58 3 per cent, skin metastases appeared 
on an average of 14 6 months following the 
classical radical resection There were 10 
of these cases, however, that had palpable 
axillary and supradavicular glands before 
operation and should not have been sub- 
jected to the radical operation Skm 
metas tases did not appear for an average 

1 Presented before the Fifth International Congress 
of Radiology, at Chicago Sept 13-17, 1937 


of 18 5 months in the 22 cases without 
palpable nodes that were operated upon 
radically These figures closely parallel 
those of Ackland (1) 

On the face of it, these statistics in- 
dicate that the appearance time of skm 
metastasis m this group of breast cancers 
treated post-operatively by x-rays was 
directly related to the extent of the growth 
at the time of operation There was no 
evidence that the kind of tumor influenced 
the appearance time of skm metastases 
It was clear, however, that skin metastasis 
appeared with relative promptness fol- 
lowing incomplete or injudicious surgery 
Paradoxically, it would seem, m our reput- 
edly enlightened age, 20 of the 22 frankly 
incomplete operations in the group were 
done smce 1929 

The x-ray treatment was given on the 
average about four months after operation, 
not early enough perhaps but at least an 
improvement over the group reported 
ear her (2), m which in one-half the cases 
x-ray therapy was not instituted for more 
than ten months following surgery 

The majority of the cases showing 
secondary skm nodules had adequate x-ray 
therapy as judged by the mode of the era 
in which they were treated The earlier 
ones were not irradiated in as thorough- 
going a fashion as is our wont to-day 
Statistically there is no evidence that the 
appearance of skm metastasis was related 
to the kind or amount of irradiation but 
rather to the extent of growth and the kind 
of operation performed 

The latter statement holds as a generali- 
zation, but only a cursory experience with 
the subject forces one to the realization 
that other factors must influence the time 
of appearance of secondary skm deposits 
The two longest hved cases of the mam 
group had radical operations and inade- 
quate x-ray therapy, judged by any stand- 
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doses, the injury-ratio is of about the same 
magnitude This fact was shown by 
Gunsett and by Miescher, who have 
found not in man but in rabbits it is true, 
that with fractionating at twenty-four- 
hour intervals a dose two to three times as 
high is necessary to produce the effect 
from a single irradiation 

On the other hand, if one knows the in- 
jury-ratio one can estimate the mtensity 
of the single dose needed to produce an 
effect if one knows the mtensity with di- 
vided doses In this we assume a half 
erythema as the single dose, and one day 
as the interval between treatments If, 
for example, a permanent alopecia of the 
axilla results from twelve treatments each 
of 300 r, then one may estimate that a 


for one kind of cells produces the others 
We designate this land of cell the mother 
cell To this group belong the basal 
cells of the epidermis, the hair follicle, and 
the sebaceous glands, the spermatogonia, 
the primary ovarian follicles and the 
lympho- and the erythroblasts By pro- 
gressive transformations and successive 
stages of greater differentiation these 
cells finally result in the formation of 
structures that are either anuclear, such 
as the horn cells and erythrocytes, or lose 
their function of mitosis, such as sper- 
matozoa or lymphocytes All these cells 
are incapable of independent life and are 
destined to destruction In these tissues 
we can differentiate at least two types of 
cells (a) the cells which constantly are 


dose of 1,500 r given in one session will 
produce a permanent alopecia, and that 
this dose will be constantly followed by 
telangiectasis but probably not by ulcera- 
tion This is a further demonstration 
that after a single irradiation the effect on 
the vessels is not so great as after divided 
doses, but that the effect on the hair 
follicles is less compromised 

Now the question arises, What tissues 
act toward divided doses in the same 


in the process of transformation — the 
mother or germ cells — and (5) the cells 
which are no longer capable of living, 
the end or functioning cells In most 
cases these tissues contain another type, 
(c), a layer of intermediate cells 
Considering their general nomenclature, 
I would like to propose the term ‘‘multi- 
form tissues," because this term best 
designates their true properties, since they 
are made up of many different lands of 


way as did the testicular tissues in Re- 
gaud’s experiments or the epidermis and 
the hair follicles m my own observations? 


Radio-biologic experience has shown that 
to this category belong the ovarian fol- 
licles, the lympho- and hematopoietic 
tissues, and the sebaceous glands 

What factor is common to all these 
tissues? They are not, according to the 
definition of a tissue, made up of one and 
the same tissue or a single variety of cells, 
but are made up of different cellular 
layers anatomically different, and differing 
ui spatial arrangement, and of these 
tissues the skm is a good example By 
their composition from different types of 
cells these tissues resemble the structure of 
an organ, or they are, so to speak, of 
organoid structure But the individual 
lands of cells are not only functionally 
interdependent as is the case with an organ, 
but are also genetically interdependent 


cells 

The contrast with the simple uniform 
tissues These tissues, as the term indi- 
cates, consist of one kind of cells, which 
are generally arranged in one layer, and 
which exerase some different and specific 
function They have no power of re 
generation, so that their obliteration is 
definite, once they are destroyed The 
fact must be kept in mind that their 
destruction produces no physiologic se- 
quelae As a rule their death takes place 
acadentally, usually through the mecha- 
nism of damage to vessels which supply 
them, of which atherosclerotic gangrene, 
cerebral malacia, or pulmonary infarction 
are classic examples 

To the group of uniform tissues belong 
all single-layered epithelial tissues, the 
endothelial layers of the vessels, and the 
serous membranes, the cylindrical epi- 
thelium of the mucous membranes, as 
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O N January 15, 1S97, Leopold Freund 
reported to the Wiener Gesellschaft 
derAertzte that roentgen rays could 
be used for therapeutic purposes 

Freund’s demonstration was of the 
greatest importance m the start of roentgen 
therapy, and has remained of great sig- 
nificance for other reasons Freund used 
as a method of treatment of his first case, 
one of epilation for nevus pilosus, the one 
which, one may say in retrospect, has 
survived all other technical procedures 
introduced in the forty years of roentgen 
therapy 

The point of the procedure was that 
the patient was irradiated for two hours 
daily The duration of the treatment 
for two hours was due to the low efficiency 
of the roentgen tubes, or, rather, the tubes 
that were used for roentgenologic pur- 
poses Modern tubes produce the same 
roentgen-ray output in a few minutes 
The fact that Freund treated his patient 
daily was not due to technical limitations 
entirely but is a characteristic of the 
procedure which we nowadays designate 
as a fractionated method of irradiation 
The basic characteristic of the divided 


effectiveness" and thereby clearly stated 
its characteristics 

Freund’s method of treatment is char- 
acterized by both the external and the 
internal aspects of fractionation which 
regulate the duration of the treatment, 
and so, the degree of the fractionation 
The intensity and the duration of the 
individual doses depend on the onset of 
the radiation effect for which one is 
seeking 

Freund is, therefore, to be regarded not 
only as the founder of roentgen therapy 
but also as the originator of the method 
of treatment which to-day is known as 
"fractionated irradiation for a long time” 
( fraktwmerte Lanbeslrahlung ) or as "long- 
time -irradiation’ ’ ( Langzetlbeslrahlung ) 
(Sehinz, Holthusen) 

It was not possible to establish a bio- 
logic basis for this method of irradiation 
in these early days of roentgen therapy 
It probably was the same as that ruling 
all conservative practice of medicine, 
whether it embraces the use of medical 
or physical media — the use of the agent 
up to the point of emergence of the de- 
sired effect 


dose method of treatment is completely Even though this method of procedure 
summed up in the following statement is so well established in both medical and 


“On the eleventh day, while making the 
child’s toilet, the mother pulled out large 
bunches of hair ” With that the first 
experiment ended 

The dividing of the dose was not done 
arbitrarily but it was continued up to 
the pomt of the onset of the desired 
radiation effect For this reason Freund 
later designated his method "the con- 
tinuation of small doses to the pomt of 

1 Read at the meeting of the Wiener Gesellschaft der 
Aertzte Jan 15 1937 


physical therapy that it seems to be al- 
most axiomatic, this same method of 
procedure in roentgen therapy has de- 
veloped mto one of the most important 
controversies in the whole roentgeno- 
therapeutic field 

The first comprehensive experimental 
work on the problem was reported by 
Friedrich and Kroemg in 1919 These 
authors irradiated in one sitting one side 
of the abdomen with a predetermined 
dose The other side of the abdomen 
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the multiform than on the uniform tissues partial-effect will either last longer, or 
Expressing this m the words of Schwarz, return to normal more slowly It ’will 
the injury-ratio with divided doses m- necessarily cumulate subsequent partial 
creases in the case of the multiform doses better than a weaker one which pro- 
tissues and decreases m the uniform In duces a more transitory effect which 
other words, the difference m radiosensi- rapidly returns to normal 




tivity between the multiform and the um- Let us now look at a concrete example of 
form tissues increases with fractionated these relationships (see diagram) E\- 
lrradiation, whereas the multiform tissues penence has shown that to produce an 
seem more radiosensitive to divided ir- irreversible damage to the hair, a perma- 
radiation than to single dose irradiation nent alopecia, a dose of about 1,500 r, 


Now the question comes up, What is 
the cause of this fact that multiform tis- 
sues act differently to divided and to single 
doses than do the uniform tissues 5 This 
may be due, m the final analysis, to the 
fact that multiform tissues have a higher 


radiosensitivity than the uniform tissues 
This fact means only that in the case of 
the multiform tissues a physically smaller 
dose is sufficient to damage them lethally, 
whereas to attain a biologically equivalent 
effect on the uniform tissues a much greater 
physical dose must be employed, there- 
fore, to produce a biologically equivalent 
partial-effect a smaller dose is needed m 
the multiform tissues than in the uniform 
For the same reason equal fractions of a 
dose will produce m the radiosensitive 
multiform tissues more intense partial- 
effects than in the less radiosensitive urn- 
form tissues A biologically more intense 


given m one treatment, is necessary To 
produce a biologically equivalent effect m 
the vessels, that is, to produce an irreversi- 
ble injury which will lead to an ulceration, 
a dose, if grven at one tune, of about 2,500 
r is necessary We can assume, therefore, 
that to produce a biologically equivalent 
partial-effect on the hair follicle a physi- 
cally smaller dose, about 300 r, will be 
necessary , on the vessels, on the contrary, 
a larger dose, about 500 r Clinically the 
former results m a transitory epilation, 
the latter m a transitory erythema After 
a certain tune both changes will give place 
to normal conditions Now if both tissues 
receive the same dose, for example, 300 r, 
there will be a more marked effect produced 
m the hair follicles than in the vessels For 
300 r means more m the case of the folli- 
cles than m the vessels, because 300 r is one- 
fifth the lethal dose for the hair follicle, and 
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the single dose method of irradiation return to the radiation methods of Freund 
there probably has been no procedure m And only the fact that this theory was 
medicine to which so many objections enunciated in May, 1914, and not pub- 
have been raised as were opposed to the lished until December, 1914, during the 
single dose technic Holzknecht, Schinz, World War, has prevented its due recog- 
and Regaud, followed by numerous stu- ration, and in the interval the single dose 
dents and collaborators, found themselves methods were worked out 
at the head of an attack against the single After the war Regaud resumed, in the 
dose method, originating m German}, newly established and now so celebrated 
and which favored the return to and the Radium Institute m Pans, the problem 


re-establishment of the divided dose meth- 
ods of treatment 

Holzknecht’s standpomt is particularly 
worthy of note, because he was an ad- 
herent of the theory of concentrated 
dosage but not exclusively to single dose 
methods, probably less from biologic than 
for economic reasons Urged on by the 
failures and the injurious by-effects of the 
single dose method of treating deep seated 
malignant tumors, Holzknecht, with his 
charactenstic open-mindedness, began to 
change his old pomt of view, and became 
gradually one of the bitterest opponents 
of the single dose methods Due to the 
activities of the Holzknecht school, it 
was m Vienna that the divided dose 
method, originating there, had its Renais- 
sance Gottwald Schwarz gave it further 
encouragement and support On the basis 
of some previous work of his own which 
showed the dependence of radiosensi- 
tivity on the metabolic activity of tissues, 
Schwarz developed a new theory to com- 
bat the alleged superiority of the single 
dose methods of radiation The theory 
is expressed as follows “It is possible 
that within the same structure some cell- 
groups are more sensitive than others, 
because of different phases of development 
or metabolism in which they happen 
to be We have, at present, no 

possibility of recognizing that moment 
which is most favorable for irradiating, 
yet it seems advisable not to irradiate 
with smgle massive doses at long time 
intervals, which may miss the most favor- 
able period of cell activity, but to employ 
instead some method of protracted treat- 
ment, using relatively small doses daily ” 
By this was taken the final step m the 


of the optimal method of radiotherapy 
To this end he carried out experiments on 
animal testicular tissues, which tissues, 
because of a continuous formation of new 
cells, are very similar to malignant new- 
growths The results of this study were 
reported m 1922 They culminate in 
the following “Just as repeated heating 
at a relatively low temperature at definite 
intervals is more effective on spore-beanng 
orgamsms than single heating at a high 
temperature, the tissues, because of their 
rhythm of division and rest of them cells 
are more sensitive to repeated irradiation 
with small doses than they are to a smgle 
irradiation with a higher dose ” 

Schmz and Nather continued Regaud’s 
experiments on mouse carcinomas and 
came to the following conclusions m 1923 
“By repeated irradiations at short inter- 
nals we can hit by the rays a greater 
number of dividing cells than we can by 
a smgle intensive irradiation We are 
forced to the conclusion that a carcinoma 
can be made to disappear with roentgen 
rays, if it be damaged at the tune of 
cellular and nuclear division ” 

The explanation given by Schwarz shows 
like a red light through all this fog of 
developing methods, provided that we 
adopt the conception of cellular division 
in the place of his idea of metabolic and 
morphologic changes This change goes 
back to a fundamental piece of work by 
Holthusen, who, m 1921, showed in the 
case of Ascans eggs that the cells at 
various stages of development vary m 
their radiosensitivity, and that they reach 
their highest degree of radiosensitivity 
during their mitotic stage 
To what extent it is correct to substitute 
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fractionation may be more or less effective 
m the constitutionally radioresistant tu- 
mors, depending on the proportion of radio- 
sensitive elements they contain The fun- 
damental make-up of a tumor of necessity 
sets the limit to the increase of electivity 
of the radiation effect possible by dividing 
the dose It is evident that fractiona- 
tion is no radiotherapeutic panacea The 
radiobiologic activity of a tissue, and the 
tumors derived from it, determine the ef- 
fectiveness of any radiation technic by 
which it is treated 

These are the basic facts of divided dose 
treatment, as first established by Freund, 
theoretically explained by Schwarz, expen- 
men tally certified by Regaud, and worked 
out practically by Coutard 

Now the Coutard method, regarded from 
a histone point of view, is nothing more 
than the method of Freund adopted to 
special aspects of particular tumors, and a 
modernization of his ideas as a result of the 
accumulation of expenence and experimen- 
tation m the intervening years The funda- 
mental theory, the continuation of small 
doses up to the paint of the onset of the de- 
sired effect, remains unchanged 

We see from all this that it is not nght 
to designate the divided dose method as 
one of weak irradiation in contrast to 
methods of intensive irradiation, for in the 
case of fractionated irradiation only the 
individual doses are small and weak, the 
total dose may be very high, in fact, much 
higher than those of the so-called intensive 
methods We must keep in mind that low 
and intensive doses are only relative terms, 


are available for measuring the effect of 
treatment As a matter of fact, Holz- 
knecht had a dosimeter m 1902 We know 
that since accurate dosimeters are univer- 
sally available we can measure the dose 
necessary to produce any effect, and it is 
no longer necessary to continue irradiation 
with small doses up to the pomt of the on- 
set of the desired effect, as was necessary 
before there were dosimeters available 
In these days it is clear that the question 
whether the individual dose can be meas- 
ured or not has nothing to do with the bio- 
logic foundation of divided dosage, be- 
cause it is possible when a divided dose 
technic is used to measure the individual 
doses very accurately, such as, for ex- 
ample, with the Mekapion of Strauss 

It is beside the question whether we des- 
ignate the fractionated method as the origi- 
nal and contrast it with expeditive methods 
of irradiation We know that we can ir- 
radiate with divided doses, in other words 
proceed expeditively, as is so often the case 
nowadays, but still even if we do not irradi- 
ate m a single session we are constrained to 
limit the irradiation to a definitely spaced 
serial treatment 

It is correct, nevertheless, to regard frac- 
tionating as the original method of radio- 
logic treatment, for it was, and still is, the 
fundamental method m radiotherapeutic 
procedures As a result of this, radiother- 
apy has become one of the most important 
methods of treatment m the whole field of 
medicine, due to the inspiration of Freund, 
forty years ago 
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the spermatogenic epithelium He found 
that the smallest dose which could ac- 
complish this end could not be tolerated by 
the surrounding tissues, but that it pro- 
duced a severe necrosis of the neighboring 
skin and the rectal mucous membrane 
But if Regaud divided the dose into a 
period of two weeks then the total dose 
had to be increased from 4,000 r to 6,000 r, 
but there then resulted a permanent steri- 
lization, but without skm necrosis 

This emphasizes the point that with 
fractionated irradiation the radiosensi- 
tmty ratio between skm and testicular 
tissues is changed, that in this case tes- 
ticular tissue has become more radio- 
sensitive than it was m the case of a 
smgle irradiation We see that with the 
use of divided doses it is possible to 
produce complete destruction of the tes- 
ticular tissues without injuring the skm 
With a smgle dose this effect is possible 
only at the price of a necrosis of the skm 
The effect on the spermatogenic epithelium 
when the divided dose method is used, 
has (to again use the words of Schwarz), 
m fact, become more elective 

Now, if we imagine we are dealing with 
malignant epithelium rather than with 
testicular epithelium, the results of these 
experiments will have a practical sig- 
nificance, for they indicate that a neoplasm 
which cannot be obliterated by a smgle 
dose that will spare normal tissues, by 
means of fractionated irradiation may be 
made to disappear without injury to the 
normal surrounding tissues 

Regaud's researches have not only es- 
tablished the theory of Schwarz of the 
dissociated radiation effect on sohd ground, 
but have also cast much hght on the 
relationships of normal to pathologic tis- 
sues, which he suppressed m his theory 
For Regaud experimented on normal tis- 
sues and found m them case the same con- 
tradictions which Schwarz found m the 
case of tumor and normal tissues This 
relationship must be regarded as a special 
case of a much more general relationship 
This relationship m man can best be 
studied m the skm, for the skm is the organ 


which is most often irradiated m a variety of 
ways The changes in the skm sub- 
sequent to irradiation can be followed m 
detail, and can even be photographed 
The changes in the skm can also be 
easily followed histologically by the study 
of suitable biopsy specimens From these 
we derive the decisive fact that the skm 
is composed of a variety of tissues, and 
that it may serve as perhaps the best 
object m the study of the differences in 
reactivity of various tissues to a single 
and a fractionated method of irradiation 
Bearing on this point is the following 
observation 

A woman received on the left side of the 
abdomen, including the mons pubis, 800 r, 
filtered through 0 5 mm zmc, in a smgle 
treatment while the right half of the 
abdominal wall received two treatments 
each of 400 r at a twenty-four-hour inter- 
val We can see that whereas the side 
treated with the single dose reacted with 
a marked erythema with subsequent pig- 
mentation, the changes on the side given 
divided doses are very mild Neverthe- 
less, there is complete epilation on both 
sides We also can observe that hair 
and blood vessels react quite differently 
to division of the same dose Whereas 
the division of the dose mto two days 
showed no difference of effect in the case 
of the hair, the division plays a great 
rdle in the case of the skm blood vessels, 
for here there is a definitely weaker 
erythema than where a smgle dose was 
given 

Even more instructive are the dif- 
ferences of reaction to smgle and divided 
doses if we compare conditions m the 
epidermis and in the vessels If we ir- 
radiate in divided doses giving at twenty- 
four-hour intervals 250 r in eighteen con- 
secutive treatments, a total dose of 4,500 
r, there follows a complete disappearance 
of the epidermis Regaud has proposed 
the term ‘‘epidermitis’' for this effect 
I prefer, however, the term “epidermioly- 
sis, because it seems to me to describe 
the radiation effect — the disappearance 
of the epidernns — more accurately than 
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one cannot escape the necessity of study- 
ing capillary activity in normal tissue and 
under various abnormal conditions, es- 
pecially m case one is considering the early 
phases of inflammation Krogh (1) has 
furnished us with rather elaborate descrip- 
tions of such investigations, and has 
demonstrated intrinsic contractility in the 
ultimate cells of capillaries, the so-called 
Rouget cells Clark (2) seems to differ on 
the separate contractility of such cells, un- 
less they have already received their nerve 
supply The nervous mechanism has been 
traced to both sympathetic and para-sym- 
pathetic nerve supply (3), the sympathetic 
being chiefly concerned in contractility 
while the para-sympathetic nerve supply is 
principally involved in dilatation, although 
the action may be mixed Reflex phe- 
nomena through other nervous paths are 


spond more intensely or less intensely to a 
superimposed infection An infection may 
confer immunity to a greater or lesser de- 
gree for any subsequent reinfection Then 
agam, an infection may cause a most in- 
tense reaction about any reinfection, and 
is said, therefore, to produce a hypersensi- 
tivity The literature has been flooded 
with attempts to explain the nature of this 
so-called “allergy” (5) Tuberculous in- 
fection probably offers us our best example 
of variation m infectious allergy Eczema, 
urticaria, angioneurotic edema, pollen sen- 
sitivity, infectious allergy, and food allergy 
are all fundamentally similar There are 
quite a number of other conditions which 
also come under the caption of allergy 
When one tries to analyze the similarities 
m these conditions one feature stands out — 
the interference with the normal circulation 


unquestioned and are most important in the 
consideration of our problems Psychic 
and emotional influences may involuntarily 
influence the mechanism of our vascular 
system Cannon (4) has demonstrated 
the relationship between the mid-bram and 
many of our reflex phenomena, and the 
close relationship of many autonomic 
nervous activities with our higher nerve 
centers He prefers to link up many of 
these activities -with the adrenal and other 
glandular secretions The close mter-hnk- 
mg of various divisions of the autonomic 
nervous system must not be lost sight of 
For example, many of our gastro-intestmal 
symptoms associated with gall-bladder 
disease cannot be explained on the basis of 
anything but overflow nerve unpulses or 
reflex influences In other words, we all 
know a local reaction may be the result of 
a distant stimulus and may be quite in- 


tense 

The nature of the local reaction may be 
intense or mild, and quite a few factors are 
responsible, as stated above In the final 
analysis the reactivity of the individual is a 
most important consideration The re- 
activity depends on a number of things, 
some of which may vary in individual cases 
or under different influences An indi- 
vidual suffering from one ailment may re- 


of the part said to be allergic Just to 
what degree the lymphatics, which are 
primarily afferent vessels, participate, is 
not entirely clear, but the capillary blood 
supply is probably the main source of our 
tissue reaction While it is possible that a 
direct chemical influence on the capillary 
walls may be partly responsible, there is 
much evidence that the nervous mecha- 
nism in control of the vascular supply is per- 
haps more essential in the production of 
such exudates Hypersensitivity is at least 
partly and perhaps entirely a result of 
a sensitized autonomic nervous system 
Stimulation of the sympathetics may result 
m blanching of the part or m marked con- 
gestion The mechanism of so-called “sen- 
sitization” still remains unsolved More 
and more conditions are being considered 
under the subject of allergy and it becomes 
apparent that a large number of reactions 
cannot be explained on the basis of a 
sensitizing substance which develops and 
perfuses the entire body Some of the 
conditions we shall describe can have noth- 
ing but a nerve connection between the 
exerting cause and the ultimate effect 
Whether one can still explain local tissue 
swellings (6) on the basis of a local produc- 
tion of a histanune-hke substance (Lewis’ 
H-substance) and its effect on the local 
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left side 2,000 r in a single dose, and on 
the right side 4,500 r m eighteen treat- 
ments, each of 250 r The distance on 
both sides was 35 cm and the filtration 
was 0 5 mm zinc A severe epidermiolysis 
appeared on both sides at about the same 
t ime, but there resulted a greater injury to 
the vascular system on the side given 
the single dose It was noticeable that the 
epidermiolysis healed more rapidly on 
the side which had had divided doses, m 
spite of the fact that on this side two 
biopsies were made The epidermiolysis 
on the side with the single dose did not 
heal any more rapidly in spite of the fact 
that on it no operative procedure was 
earned out, and the newly formed epi- 
dermis remained depigmented for a much 
longer time 

I wish to ate another case A woman 
recaved (because of lenticular metastasis 
in the left thoraac wall) a dose of 2,000 r 
in a single dose, and in the opposite side 
of the thorax received a total dose of 
5,400 r in eighteen sessions, each of 300 
r through small fields The filter was 1 
mm Al, the distance 25 cm An epi- 
dermiolytic reaction was about equal on 
both sides, and both healed up in about the 
same time However, as a result of the 
excessive dosage in the field which recaved 
the single dose there resulted after some 
insignificant trauma an ulcer which showed 
slight tendency to heal, while the side 
which recaved the divided doses showed 
not the shghtest sign of a tendency to 
ulceration after a period of observation of 
one and a half years 

The next case illustrates that after 
excessive fractionated irradiation more 
severe reactions may take place than after 
a smgle dose A patient with advanced 
nodular metastasis after a laryngectomy 
received on the left side of the neck 2,000 
r in a smgle dose, and on the right side 
5,000 r m twenty treatments The filter 
was 0 5 mm zme and the distance 40 cm 
No epidermiolysis resulted on either side, 
but only a marked desquamation which 
apparently returned to normal Now, 
four years after treatment, there are more 


telangiectases on the side which received 
the divided doses 

One can see, therefore, that there are 
individual variations in the radiosensi- 
tmty ratios, but that one is probably 
correct in assuming that if one gives not 
more than 300 r per dose, or, in other 
words, gives about a half of that quantity 
of radiation which used to be called a skin 
erythema dose, and if there is an interval 
of twenty-four hours between treatments, 
under the usual conditions of dividing the 
dose it is possible to give at least two 
and generally two and a half tunes as high a 
dose as can be given in one treatment A 
dose three and a half times as high under 
the conditions mentioned, even with di- 
vided doses, will probably produce ulcera- 
tion 

I might add that I have shown that the 
lethal dose for the epidermis if given in 
one treatment is 2,000 r, whereas pre- 
viously it had been assumed that it was 
about 600 r if given at one time, and 
resulted in erythema reaction Since the 
epidermiolytic reaction after a single dose 
is about three and two-tenths times as 
high as an erythema dose, and since with 
divided doses of 300 r per day and one-day 
intervals it is possible to give about two 
and one-half times the epidermiolytic 
dose, it is possible to give nowadays to 
each treatment field a dose which is about 
aght times the dose which had formerly 
been assumed to be maximal, if given in 
one treatment But here we must keep 
in mind the fact that we are comparing 
very dissimilar reactions, not the effect 
of the single and the divided dose, but a 
simple erythema reaction on the one hand 
and a complete epidermiolysis on the 
other If one considers only the epi- 
dermiolytic reaction, then he finds from 
the observations I have just ated that in 
the case of divided doses it takes about 
two and one-half times as high a dose to 
produce an equal effect in the epidermis 
without definite changes m the blood 
vessels and connective tissues 
In the case of the hair follicles and the 
vessels, considering both smgle and divided 
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numberable closed fibrous-walled cells 
Every other organ contains fibrous divi- 
sions and septa which are not quickly ex- 
pansile It is questionable whether the 
brain requires quite the same congestion 
pressure to produce necrosis, although we 
do have sufficiently tough septa to prevent 
undue spread of the pressure effects from 
infection in brain abscess In osteomyeli- 
tis, infection passmg mto the marrow by 
way of the nutrient foramen quickly in- 
volves the bone marrow, and the spread of 
pressure effects results in asphyxia when 
the lntra-medullary pressure equals the 
systolic pressure of the nutrient artery 
Bone lymphatics m such conditions as 
Garre’s disease may become chronically in- 
fected without the violent reactions one 
finds m osteomyelitis Syphilis and other 
diseases may act similarly In young 
children m whom the marrow cavity is 
smaller and the epiphyseal arteries are of 
greater importance, these arteries are more 
often the source of bone infection In 
these cases the infection may not reach the 


the x-ray will show in the way of bone ab- 
sorption m osteomyelitis, any subsequent 
evidence of more bone destruction is merely 
the manifestation of tissue damage result- 
ing from the inflammatory reaction at its 
height In other words, bone killed but 
not absorbed, or bone damage beyond re- 
pair, will subsequently absorb to produce 
the impression of advancing infection 
Likewise it is my contention that tubercu- 
lous cavitation may show cavities of in- 
creasing size, but that the cavities are again 
predetermined m size by the degree of 
tissue reaction and local pressure effects, 
at the height of our so-called allergic reac- 
tion The peeling off and absorption of 
material from the wall of the tuberculous 
cavity again is confined almost entirely to 
tissue damage by the initial reaction 
Thrombosis of wall vessels with resulting 
vascular insufficiency may possibly add a 
little to the process Closure of the outlet 
of a cavity might mechanically stretch and 
enlarge an existing cavity through pressure 
from exudates accumulating within the 


marrow cavity and only localized bone 
abscesses may result, which may discharge 
externally without reaching the marrow 
If the marrow becomes thoroughly invaded 
by infection and reaction, the entire di- 
aphysis must necessarily become necrotic, 
unless the pressure has been relieved surgi- 
cally or by discharge of the pus, before 
sufficient tune has elapsed to thoroughly 


asphyxiate the bone cells We are quite 
certain that early diagnosis of osteomyeli- 
tis, and surgical relief of developing intra- 
medullary pressure, will limit the amount 
of bone destruction, m spite of the danger 


some believe to be present from dissemina- 
tion of infection m too early surgery We 
all know that compound fractures generally 
do not result in osteomyelitis, unless the 
marrow cavity closes through callus forma- 
tion, which now produces conditions suit- 
able for increased intramedullary pressure 
There is a great difference between osteo- 
myelitis and bone infection, although the 
resulting bone necrosis follows a somewhat 


cavity The tendency is, of course, to 
cavity shrinkage, through scar retraction, 
and, as some beheve, to outlet closure with 
subsequent absorption of the contained air 
causing cavity collapse New cavitations 
are not extensions but new infection im- 
plantations on virgin tissue with extreme 
sensitivity and good vascularity and, there- 
fore, intense reactions Reactivation of 
old lesions is rarely so intense Large 
cavitations almost invariably occur with 
highly allergic reactions, and one may 
anticipate these cavities by picking out the 
most dense, most highly exudative areas in 
our x-ray films The degree of allergy pres- 
ent is not always apparent in our lung plate 
as a subsiding lesion with very little exudate 
may be accompanied by an increasing 
hypersensitivity which might prove really 
dangerous only if new implantation occurs 
The Mantoux s kin test should be of prog- 
nostic significance and a guide to treat- 
ment As allergy subsides with time, so 
would the danger from cavitation subside 
until reinfection restimulated the patient’s 


“JT b e d ,ef that, regardless of what hyperseas, t.vrty I am eertam that mt h 
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well as exocrine and endocnne glands the different mechanism of their destruc- 
To this group belong, further, the spindle- tion which depends on it 
celled connective tissue elements, and all The low radiosensitivity which is as- 
tissues derived from connective tissue, sociated with the permanency of the 
bone and cartilage, muscular and nervous uniform tissues is of great radiologic 
kssue importance, because of their vital function 


MULTIFORM TISSUBS 

Ovanan follicle 

Spermatogenic testicular epithelium 

Lymphopoietic system 

Hematopoietic system 

Hair follicle 

Sebaceous glands 

Epidermis 

Basal epithelium 

The difference between the two types of 
tissues does not agree, as can be seen in the 
foregoing table, with the difference be- 
tween epithelial and mesenchymal tissues, 
nor with the difference in their origin 
from various germ layers 

The differences in the two types of tissue 
he not only m their anatomic structure 
but also in their reactions to radiation 
The multiform tissues as exemplified by 
the spermatogenic epithelium of the testis 
or the epidermis are more radiosensitive 
than the vessels and can be electively de- 
stroyed, therefore, by radiation The de- 
stroyed cells are resorbed This process 
either proceeds without any reaction, 
as is the case with lymphatic cells or germ 
cells, or it gives rise at most to only transi- 
tory inflammatory phenomena, such as 
can be observed in the basal cells of the 
skin and mucous membranes 

On the contrary, the uniform tissues 
as exemplified by the sweat glands or the 
spmdle-cell connective tissue elements are 
less radiosensitive than the vessels They 
cannot be made to disappear primarily 
{electxvelv) but only secondarily ( nutri- 
tively ) and indirectly through injury to 
the vascular endothelium, with secondary 
endarteritis As a result of this process 
the dead cells are sloughed, with the 
ensuing climcal picture of a sequestration 
or gangrene of the irradiated tissues 
The pictures of a roentgen-epilated skin, 
on the one hand, and an ulcerated skin , 
on the other, emphasize the different radio- 
sensitivity of the two types of tissues, and 


UNIFORM TISSUES 
Endothelium of the vessels 
Endothelium of the serous membranes 
Spindle-celled connective tissue elements 
Fixed connective tissue and glia 
Osseous and cartilaginous tissue 
Muscle tissue 
Nerve tissue 
Cylmdnc epithehum 

and because they are irreplaceable ana- 
tomically, and therefore the conception of 
a therapeutic dose means that quantity of 
roentgen rays which, produces no necrosis 
in the vessels or m the uniform tissues 
Higher quantities of radiation which pro- 
duce necrosis of the uniform tissues have, 
as such, no place m radiotherapy They 
are to be regarded not as radio-physio- 
logical, but rather as radio-pathologic 
Radiotherapy, therefore, has a particular 
interest in sparing these tissues 

It seems to be a fact of the greatest 
importance that divided dose technics are 
the best way to accomplish this end 
It is evident that the multiform and the 
uniform tissues do not react tn the same way 
to single and divided doses Fractionating 
results m a less decrease of effect m the 
polyform tissues than m the uniform tis- 
sues Regaud showed this in the case of 
spermatogenic testicular epithehum I 
have referred to my own observations on 
the behavior of the epidermis and the hair, 
and have referred to analogous experi- 
ments of Miescher and G unsett on the hair 
follicles We could bring in analogous 
data on the other polyform tissues, but 
let it suffice for the present to point out the 
professional injuries sustained by radiolo- 
gists Injury of the hematopoietic and the 
lymphopoietic systems and the genital 
glands resulted from the summation of 
very small doses, without any recog- 
nizable injury of the skin or pathologic 
changes m other tissues Fractionating, 
therefore, exerts a much stronger effect on 
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and eapdlanes of toxic products depends 
to a great extent on this driving pressure 
Most tissue reactions, even in the highly 
allergic, are self -limited, with the time limit 
varying with each type of infection and its 
intensity and complicating factors The 
development of pressure equal to or greater 
than arterial pressure should necessitate 
some speculation regardmg its production 
The permeability of damaged capillaries 
has been frequently described Other 
factors, however, probably enter to help 
the production of these exudates Electro- 
lytic changes with acidulation of tissue 
from oxygen lack probably have much to 
do with the increased vascular permeability , 
through capillary damage Whether or 
not these changes, which must necessarily 
produce only slight increases in the pH of 
the tissue, result m the greater fixation of 
fluid in those tissues through accumulation 


effects at the height of the reaction This 
absorption takes place in the s am e way 
that any other dead bone would be ab- 
sorbed, through osteolytic ferment activity 
(12) We do not find these periapical ab- 
sorption areas where the conditions do not 
allow the local accumulation of reaction 
products and pressure effects If the dental 
root canal allows sufficient drainage to pre- 
vent local pressure effects, we do not see 
bone absorption When the dental canal is 
closed m such cases by dentistry or other- 
wise, an intense reaction may follow, with 
marked swelling of the face, indicating that 
the infection has perforated the alveolar 
plate Even now the radiograph may show 
very little of the usual evidence of periapi- 
cal bone absorption at any stage of the 
infection, because of the drainage of in- 
flammatory products into soft tissue It 
should be apparent that here also, pressure 


of electrolytic metabolites would be diffi- 
cult to prove Martin Fischer (10), by dem- 
onstrating the increased water-absorbmg 
power of either acidulated or alkalimzed 
gelatm, was convinced that edema was 
merely a matter of tissue pH Osmosis and 
diffusion depend greatly, however, on other 
factors There is probably a combination 
of factors entering into the production of 


extreme pressure exudates, which only time 
can explain adequately 

Ag ain , we know that m closed bony 
cavities, smuses, and long bones, we may 
produce marked necrosis of bone without 
much possibility of fluid entering from any 
source after the local blood supply is 
blocked It has been shown by Brooks 


(11) that in osteomyelitis the mtra-medul- 
lary pressure must be equal to the arterial 
systolic pressure before osteomyelitis can 
develop It has long been my contention 
that dental apical abscesses, as seen in x- 
ray films, are the result of asphyxiation 
necrosis At the height of these reactions 
the x-ray may show nothing except possi- 
bly evidence of a thickened pericemental 
membrane from congestion The ragged 
radiolucent shadow ordinarily called the 
abscess is merely due to the absorption of 
bone damaged beyond repair V P r 


effects must account for bone necrosis 
I wish briefly to discuss my concept of 
gastro-intestinal ulceration As stated 
above, the effects produced in tissue de- 
struction are the result of asphyxiation, 
and the autonomic nervous mecha- 
nism (so-called sympathetic and para-sym- 
pathetic nervous system) is probably the 
underlying factor in producing the vascular 
response that produces the asphyxia It 
would be well to mention that it takes an 
irritant like bacterial infection to produce 
many of the results of tissue necrosis such 
as we see in abscess formation Somewhat 
different factors are found m sterile as- 
phyxiation of tissue, as I believe most of 
our peptic ulcers to be m the early stages 
While it is true that we may have ulcera- 
tion, produced by gastnc syphilis and a 
number of other conditions, where the 
process is gradual, with slowly produced 
vascular insufficiency which may result 
in local tissue death, such processes, I do 
not beheve, are the ones followed in our 
ordinary gastnc and duodenal ulcers 
When one considers the total lack of proof 
one cannot but consider this as anything 
more than a rather bold assertion of what 
may look like facts After seeing a num- 
ber of allergic individuals who, following 
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only one-eighth the lethal dose for the vascu- 
lar endothelium A dose of 300 r will prob- 
ably produce a temporary epilation but 
probably no demonstrable erythema The 
stronger effect m the hair follicles will natu- 
rally be more difficultly reversible, and 
therefore last longer than the weaker, more 
easily reversible, and briefer effect on the 
vessels If, after an interval, we apply 300 
r agam, then the biologic effect of the first 
irradiation will be still evident in the case of 
the hair folhcles, or may even be empha- 
sized, whereas in the vessels the reaction 
will have subsided or will be intensified only 
a little As a result of this the second par- 
tial-dose will injure the hair follicle more 
than it will the vessels, or, from another 
point of view, dividing the dose spares the 
vessels more than the hair folhcles 
The fact that divided dosage is relatively 
more effective on the multiform than on the 
uniform tissues depends also on the dif- 
ferent capabilities for cumulation of these 
two tissues, which fact is based on the dif- 
ferent radiosensitmty of the two types of 
tissue In general we can say that the 
higher the radiosensitivity the smaller are 
the doses which can cumulate, the less 
radiosensitive a tissue, the less its capa- 
bility for cumulation, and the greater must 
the doses be for the production of biologi- 
cally equivalent partial-effects 

So far, we have compared the relation- 
ships of normal tissues to each other In 
regard to tumors, I wish to pomt to the 
theorv which I have developed, according 
to which tumors do not behave fundamen- 
tally differently toward radiation than do 
the mother ceffs from which they are de- 
rived I have given evidence for this 
point of view elsewhere (1932) With ref 
erence to this question I would like to re- 
peat it again and add that radiobiologic 
experience and the literature, both, add 
new substantiation of the correctness of 
this conception We can sketch it briefly 
as follows it happens that in some tumors 
there are a great number of elements that 
are more radiosensitive than them mother 
cells and, therefore, can be made to disap- 
pear without injuring them Other tumors 


contain a varyingly great number of ele- 
ments, the radiosensitmty of which is the 
same order as that of the mother cells, and, 
therefore, they cannot be made to disap- 
pear without destruction of the mother 
cells 

Therefore, we may differentiate two 
types of tumors To the first belong those 
tumors which are made up of polyform tis- 
sues We can classify them as constitu- 
tionally radiosensitive, because they are 
made up of tissues which can be made to 
disappear completely without injury to 
the vessels To the second type belong 
those tumors which are derived from um- 
form tissues We may classify them as 
constitutionally radioresistant, because they 
may be made to disappear only at the price 
of a vascular necrosis, or else they may be 
made to decrease in size to an indefinite 
extent 

Lymphosarcomas, seminomas, granu- 
losa-cell tumors, tncho-epitheliomas, and 
the basal-cell carcinomas of the skin and 
mucous membranes are m the group of 
constitutionally radiosensitive tumors 
Adenocarcinomas, most sarcomas, and 
most gliomas belong to the group of the 
constitutionally radioresistant tumors 

In the case of the constitutionally radio- 
sensitive tumors it is possible to continue 
divided treatments to the pomt of the de- 
sired radiation effect, that is, up to the 
pomt of disappearance of the tumor But 
in the case of the constitutionally radio- 
resistant tumors only a formal fractiona- 
tion is possible because there is no normal 
to base the height of the total dose on or 
the degree to which the dose should be 
fractionated, the goal of irradiation, the 
disappearance of the tumor after irradia- 
tion, is not possible to achieve with 
radiotherapeutic methods It is m this 
group of constitutionally radioresistant 
tumors that divided doses manifest their 
greatest value For there is in this group 
of tumors a more or less large number of 
elements which are of a greater radiosensi- 
tivrty than their mother cells, and on which 
fractionation is the more effective the more 
radiosensitive the tissue is, and, therefore. 
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the proximal colon, when seen under the 
fluoroscope after a barium meal, presented 
a lumen reduced to the size of a knitting 
needle, and the colon was hard and ropey 
to the touch Subsequent x-ray examma- 
tion did not show the extreme colon spasm 
The gall bladdei was normal Such find- 
ings are not unusual, and under such cir- 
cumstances must be considered as hyper- 
sensitivity reactions We should proceed 
with caution in discarding the time-hon- 
ored explanations of events in gastric and 
duodenal ulcer formation, but I see no 
reason why many of the so-called causes 
cannot be more easily explained as the 
results of ulceration Our ideas are chang- 
ing also m other directions So-called acute 


acerbation stages can often be best ex- 
plained on an allergic basis 

DISCUSSION 

After perusing the above, certain points 
stand out as needmg further discussion 
Assuming that anoxemia is our primary 
cause of cell death, it becomes a rather 
difficult matter to prove the events which 
actually take place m its production 
Thrombosis of blood vessels is always 
present in abscess, but should it be con- 
sidered a late result of necrosis or the 
cause of asphyxiation necrosis ? Osteo- 
myelitis often quickly produces in the early 
stages very high mtra-medullary pressure 


glomerulonephritis is held by many to be 
a manifestation of kidney sensitization 
(vascular sympathetics) A recent case 
that I had the opportunity to follow proved 
most interesting Sensitization of the 
kidney parenchyma (other organs probably 
also became sensitized although this was 
not so apparent) occurred following 
measles, although there was nothing to 
indicate this at the tune An acute mas- 
toiditis developed at a later date, where- 
upon the patient became edematous, pale, 
and poured out much urinary albumin B e- 
cause of the patient’s bad condition x-ray 
mastoid therapy was advocated A tem- 
porary clearing of the mastoid, following 
good drainage and clearing as seen by x- 
ray examination, resulted m almost com- 
plete remission of all the symptoms and 
urinary findings After a week, with sub- 
siding discharge, closure of the outlet m 
the eardrum resulted m a recurring mas- 
toiditis and immediate recurrence of all 


and vascular stagnation, without throm- 
bosis of the vascular supply of the bone 
marrow (except for the thrombosis de- 
veloped at the site of the infecting embolus) 
as evidenced by the quick recovery and 
absence of bone necrosis when early surgery 
is instituted Thrombosis of vessels must 
at least be a late event and occur after 
asphyxiation has begun In dental apical 
abscesses mere infection does not produce 
bone necrosis The infection must be m a 
sealed bone area, as no abscess develops 
when the inflammatory products can es- 
cape Moreover a vascular supply is 
necessary for the production of inflam- 
matory pressures Vasoconstriction may 
precede the dilative exudative phase of the 
allergic reaction In surface exudates, 
like the allergic exudative tuberculous 
pleural effusions, there is no chance of 
pressures becoming great enough for necro- 
sis, and we also see no thrombosis The 
fibrous lung lobule forms a resistant sac 
when the bronchiole closes from uiflam- 


the nephritic findings Drainage was soon 
re-established, with again, prompt dis- 
appearance of symptoms and urinary 
albumin This all occurred within a period 
of three weeks It is not the rule for so- 
called acute nephritis to develop with 
mastoiditis, and sensitization appeared to 
be a preliminary essential for its produc- 
tion here Tenosynovitis, bursitis, arthn 
tis, and other conditions during acute ex- 


matory reaction One can easily show 
this by noting how little, if any, expansion 
takes place when a lung lobule attached to 
a tube is dilated with increasing pressure 
after the lung lobule has once become dis- 
tended Again, infection is not a necessary 
accompaniment of all so-called allergic 
necrosis as we see in peptic ulcer 

The relationship between cellular exu- 
dates and the hypersensitivity reactions 
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only one-eighth the lethal dose for the vascu- 
lar endothelium A dose of 300 r will prob- 
ably produce a temporary epilation but 
probably no demonstrable erythema The 
stronger effect in the hair follicles will natu- 
rally be more difficultly reversible, and 
therefore last longer than the weaker, more 
easily reversible, and briefer effect on the 
vessels If, after an interval, we apply 300 
r again, then the biologic effect of the first 
irradiation will be still evident m the case of 
the hair follicles, or may even be empha- 
sized, whereas in the vessels the reaction 
will have subsided or will be intensified only 
a httle As a result of this the second par- 
tial-dose will injure the hair follicle more 
than it will the vessels, or, from another 
point of view, dividing the dose spares the 
vessels more than the hair folhcles 
The fact that divided dosage is relatively 
more effective on the multiform than on the 
uniform tissues depends also on the dif- 
ferent capabilities for cumulation of these 
two tissues, which fact is based on the dif- 
ferent radiosensitmty of the two types of 
tissue In general we can say that the 
higher the radiosensitmty the smaller are 
the doses which can cumulate, the less 
radiosensitive a tissue, the less its capa- 
bility for cumulation, and the greater must 
the doses be for the production of biologi- 
cally equivalent partial-effects 

So far, we have compared the relation- 
ships of normal tissues to each other In 
regard to tumors, I wish to point to the 
theory which I have developed, according 
to which tumors do not behave fundamen- 
tally differently toward radiation than do 
the mother cells from which they are de- 
rived I have given evidence for this 
point of view elsewhere (1932) With ref 
erence to this question I would like to re- 
peat it again and add that radiobiologic 
experience and the literature, both, add 
new substantiation of the correctness of 
this conception We can sketch it briefly 
as follows it happens that m some tumors 
there are a great number of elements that 
are more radiosensitive than their mother 
cells and, therefore, can be made to disap- 
pear without injuring them Other tumors 


contain a varyingly great number of ele- 
ments, the radiosensitivity of which is the 
same order as that of the mother cells, and, 
therefore, they cannot be made to disap- 
pear without destruction of the mother 
cells 

Therefore, we may differentiate two 
types of tumors To the first belong those 
tumors which are made up of polyform tis- 
sues We can classify them as constitu- 
tionally radiosensitive, because they are 
made up of tissues which can be made to 
disappear completely without injury to 
the vessels To the second type belong 
those tumors which are derived from uni- 
form tissues We may classify them as 
constitutionally radioresistant, because they 
may be made to disappear only at the price 
of a vascular necrosis, or else they may be 
made to decrease in size to an indefinite 
extent 

Lymphosarcomas, seminomas, granu- 
losa-cell tumors, tncho-epitheliomas, and 
the basal-cell carcmomas of the skm and 
mucous membranes are m the group of 
constitutionally radiosensitive tumors 
Adenocarcinomas, most sarcomas, and 
most gliomas belong to the group of the 
constitutionally radioresistant tumors 
In the case of the constitutionally radio- 
sensitive tumors it is possible to continue 
divided treatments to the point of the de- 
sired radiation effect, that is, up to the 
point of disappearance of the tumor But 
in the case of the constitutionally radio- 
resistant tumors only a formal fractiona- 
tion is possible because there is no normal 
to base the height of the total dose on or 
the degree to which the dose should be 
fractionated, the goal of irradiation, the 
disappearance of the tumor after irradia- 
tion, is not possible to achieve with 
radiotherapeutic methods It is m this 
group of constitutionally radioresistant 
tumors that divided doses manifest then 
greatest value For there is in this group 
of tumors a more or less large number of 
elements which are of a greater radiosensi- 
tivity than their mother cells, and on which 
fractionation is the more effective the more 
radiosensitive the tissue is, and, therefore, 
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may temporarily divert the reader’s atten- 
tion from the mam issues The subject, as 
presented, is quite new to many, and for 
that reason must necessarily cover much 
ground, which can be given only cursory 
treatment m such a short paper It should 
also be well understood that the above 
ideas are presented for consideration 
merely 
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TISSUE NECROSIS 

By AG SCHNACK, M D , Honolulu, T H 


% iS ITH the advent of new ideas and vast field of immunity must necessarily 

'kwyM discoveries older theories gradu- enter Antibodies, opsonmes, agglutinins, 
™ ally need revision as they become inflammatory reactions, allergy and all that 
inadequate Any departure from previous it implies, all contribute to the process we 
concepts should not be proffered in a spirit wish to describe 

of dogmatism and should be most critically In the discussion of tissue necrosis it is 
considered before being incorporated into not my intention to describe the slow re- 
even a working hypothesis It is with this placements such as we see in liver cirrho- 
attitude that I wish to present a number of, sis, secondary contracted kidney , etc , 
what I think to be, concepts which differ where the real functioning elements gradu- 
m part from existing ideas in the study of ally degenerate and disappear under the 
underlying events in the production of influence of long-standing insults of nu- 
necrosis in the living organism There are merous sorts An entire organism or mdivid- 
so many phases of this problem that it will ual organs may suddenly cease to func- 
be impossible in such an abbreviated trea- tion, but such events do not constitute 
tise to cover many of the controversial necrosis Caustics may quickly destroy 
points, and again no single individual can tissue as do other agents like extreme heat, 
be so imbued with knowledge as to ade- chemicals, electricity, radiation, etc , but 
quately explain all the different phenomena we shall not consider such m this paper 
in proper terms of chemistry, biology, Neither shall this paper be concerned with 
physiology, and experimental and clinical the results of low-grade inflammatory re- 
data It will be necessary, therefore, m actions, where tissue destruction is a slow 


great measure to depend on facts and process varying m each case with variable 
opinions already presented by others A and slowly changing conditions 
number of dogmatic ideas must necessarily We shall begm by considering acute m- 
be presented without the proof of personal flammatory processes First, we have our 


expenment, especially as it would require 
methods which will still have to be de- 
veloped Opinions here presented are the 
result of long consideration of what were 
thought to be better explanations of events, 
arrived at from copious laboratory, patho- 
logical, roentgenological, and cluneal ob- 
servations Roentgenological findings, per- 
haps, offer much more important contribu- 
tions in pathological diagnosis than is 
ordinarily thought, as changing events can 
often be much more conveniently followed 
roentgenographically than m the patho- 
logical laboratory 

I doubt that any two pathologists would 
quite agree on what really constitutes 
tissue necrosis,” even though the descrip- 
tion of the gross and microscopic events of 
necrosis might be adequately described 

In the consideration of this subject the 


irritant which may be one of many kmds 
we prefer for simplicity to assume a bac- 
terial irritant The response vanes accord- 
ing to the type of invading organism and 
the reactivity of the host, both of which 
may show great vanation The cellular 
response is a very important factor and 
again vanes with the host and the invad- 
ing organism However, it is my belief 
that too much emphasis is placed on segre- 
gating different infections according to the 
offending organism, although we must 
recognize that the course of events must 
necessarily depend upon the nature of the 
invader Nevertheless, infections all have 
a certain similarity regardless of such differ- 
ences, and the general consideration of in- 
fection leads often to a better understand- 
ing of what is t along place 
In the study of inflammatory processes 
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method of investigation have been made of course, result in tnzygotie triplets all 
In addition, there are many other reports non-identical A similar result might 
of individual cases and studies of mdi- occur if one ovum was fertilized, divided 
victual variations The latter are lllus- Unequally the daughter cell then beinp 
trated by the papers of Buschke (2, 3) and fertilized again, while simultaneously 
Haffner (7) The complete literature is another ovum was fertilized by a third 
far too voluminous for further considera- spermatozoon While it has never been 
tion and has already been well reviewed positively established in man, it seems 
m the various articles cited above reasonable to assume that identical triplets 

The hereditary nature of the tendency originate from one ovum, fertilized by 
to bear multiple children has been clearly one spermatozoon This proceeds to 
established by numerous investigators divide, first mto two and then into four 
The opinions on this matter are sum- cells, all of which develop separately but 
rnanzed by Buschke (3, 4) He also have the same chromosomal constituency 
discusses in some detail the manner in Prom this would come uniovular quad- 
which twins and triplets chance to occur ruplets If, however, one of these cells 
While the mechanism in man is not posi- fails to mature, three embryos of exactly 
tively established, the theories are reason- the same heritage would remain, a set of 
ably well supported by factual evidence monozygotic triplets While these are 
For purposes of clarity, it may be well to rare, they undoubtedly occur 
describe briefly the possible means by It is evident that m twins we may see 
which various types of multiple births identical, partially identical, and non- 
may take place Fertilization by two identical pairs The latter two are con 
separate spermatozoa of two simultane- sidered together as dizygotic twins 
ously appearing ova, from one or both Amongst triplets there may be mono 
ovaries, will result in dissimilar or non- zygotic identical sets, dizygotic sets, com- 
ldentical twins Likewise non-identical posed of one pair of identical twins and 
twins may occur from the fertilization of one odd member, and tnzygotie sets in 
one ovum which then divides, the daughter which all the members are non-identical 


cell being fertilized by another spermato- 
zoon Identical twins are the result of 
the fertilization of one ovum by one 


spermatozoon, as the cell divides, the 
first two products separate completely, 
two distinct fertilized ova being produced 
The twins from such an ovum partake 


equally of the chromosomes of both parents 
and are, therefore, identical 

The occurrence of triplets is a more 
complex process Two ova may be fer- 
tilized by two spermatozoa One of these 
may then divide, with identical twins 
resulting, while the other ovum goes on 
to normal development The product 
would be dizygotic triplets, two of the 
set being identical, one, non-identical 
It is possible for both fertilized ova to 
divide and for one of the four products to 
fad of maturity, the final result \ e 
the same as above Fertilization of three 
ova by three different spermatozoa would, 


Roentgen examination of the anatomy 
of twins and triplets may, in many cases, 
constitute a great aid in determining their 
mono-, di-, or tnzygotie origin Striking 
sundanties in the rate of development of 
the skeletal structure, in the form, size, 
and position of the ossification centers, 
in the form, size, and development of the 
paranasal sinuses and mastoids, in the 
size and shape of the heart, and in the 
presence of anatomical vanations all serve 
to indicate the uni ovular ongm of multiple 
birth siblings In addition to this, in 
those cases in which the monozygotic 
origin of twins and triplets has been con- 
clusively estabhshed by other evidence, 
roentgen studies may give valuable in- 
formation as to the hereditary or acquired 
character of certain anomalies and ana- 
tomical vanations such as the anomalous 
lobes of the lung, defects in the vertebral 
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capillary wall, offers much room for argu- 
ment Most tissue swellmgs seem to show 
a direct relationship between the filtration 
pressure of capillaries and the osmotic 
pressure of the capillary blood, which de- 
pends, for the most part, upon the non- 
filterable colloids (1) 

It is more than probable that even m a 
tuberculous reaction following reinfection 
the allergic manifestation is predominantly 
a fluid exudative reaction with the cellular 
elements responding merely as an infec- 
tion response, which is determined by the 
nature of the infecting organism and the 
infection products Our really destructive 
processes are invariably localized to in- 
dividual areas, which may possibly become 
confluent although this is of no moment 
Whether necrosis occurs in an internal 
organ, as in tuberculous cavitation, lung 
abscess, etc , or in deeper layers of the skin, 
the reaction is essentially the same The 
body attempts to throw off the infection 
in various ways, always proceeding m the 
direction of least resistance A deep in- 
fection may eventually produce a long 
draining sinus, a lung infection which pro- 
duces an intense reaction may produce a 
cavity draining eventually through a bron- 
chus, while a deep skin infection (like a 
boil) likewise throws off infection by dis- 
charging the entire products of the reaction 
plus the offending organism The animal 
body has adopted this method of removal 
of infection as perhaps the most economical 
method in most cases, although it proves 
very dangerous when used in the internal 
organs, they are not so often infected 
when compared with the innumerable 
cases of skin infection If one observes a 
boil develop from onset, one first sees the 
stage of congestion During the congestion 
(red) stage there surely is no tissue destruc- 
tion, as such stages often subside quickly 
with no evidence of the infection remaining 
One then gradually approaches the stage of 
central discoloration and blanching which 
indicates that the blood supply has been 
entirely choked off from the immediate site 
of infection An anoxemia has resulted 
and tissue asphyxiation has begun It is 


my contention that rapid tissue necrosis 
cannot occur where an adequate or even 
partially adequate blood supply is present 
Again, lung abscess, tuberculous cavitation 
and other abscesses are always the result 
of asphyxia with subsequent cell death 
Infarcts show necrosis according to the 
degree of collateral circulation still present 
Whether we have caseation or immediate 
liquefaction of the infected area before the 
necrotic elements are cast off depends upon 
complicated processes which have aroused 
much interest and speculation 

One inquires about the reaction neces- 
sary to bring about asphyxiation It is my 
belief that one cannot develop an abscess 
unless pressure from the reaction of the 
site of the abscess is sufficiently high to 
close off the arterial blood supply to the 
part and produce an anoxemia It is a 
known fact that pressures short of the local 
systolic arterial pressure will not prevent 
blood from entering the capillary bed of 
the part, although capillaries may of their 
own accord contract to blanch a portion 
of the capillary bed Terminal arterioles 
may constrict to dimmish the amount of 
blood flowing to any area Normally 
capillaries may not be fully open or some 
may be temporarily closed, according to the 
tissue demands and the amount of blood 
circulating through the part Certain 
groups of capillaries may collapse or close 
if the remainder of the capillaries dilate to 
accommodate the blood flow, but nothing 
short of the systolic arterial pressure of the 
supplying artery can stop the entire circu- 
lation of the part Such pressures cannot 
develop where there are no limiting mem- 
branes Non-encapsulated empyemas, 
peritonitis, mediastinal abscess, retroperi- 
toneal abscess, etc , as such, never lead to 
tissue necrosis A limiting membrane is 
essential We find such a membrane m the 
surrounding fibrous capsule of our primary 
and secondary lung lobules An appendix 
cannot become abscessed unless the lumen 
becomes blocked Fibrous tissue has an 
enormous capacity for expansion, but only 
when the expansion can take place slowly 
The areolar tissue of our skin contains in- 
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developmental vanation The uniformity 
of this extra nucleus m all four knees is 
staking Likewise there occurred an inde- 
pendent center of ossification for the tip 
of the internal malleolus, bilaterally, in 
both sisters The latter vanation is 
found ordmanly in about S per cent of 
normal females at this age The co- 
incidence of its occurrence as well as that 
of the extra patellar ossification in both 
of the twins is highly significant of the 
hereditary nature of these two anatomical 
variations On the other hand, the pres- 
ence of two such exactly similar extra 
ossicles oecurnng in both of the twins 
emphasizes the uniovular character of this 
pair 

Another rather unusual anatomical 
vanation, an azygos lobe fissure of the 
nght lung, occurred in twin A alone No 
evidence of such a fissure could be de- 
tected in the lung of twin B (Fig 1) So 
far as I can determine, no previous report 
bearing on the hereditary or acquired 
character of this uncommon anomaly has 
been made In view of the fact that 


grams are shown m Figure 2 A eompan- 
son of the epiphyseal development of the 
extremities in these twins shows almost 
exact similarity The multiple, small, ir- 
regular ossification centers of the epi- 
physes of the acromion process, which 
are not infrequent, are extremely similar 
in the two twins Likewise, the rather 
bizarre development of the epiphysis of 
the trochlea was present in both in an 
exactly similar fashion The sinulanty 
of appearance of the sesamoids at the 
metacarpo-phalangeal joint of the thumb 
is also notable There is also obsen r ed 
rather markedly irregular os acetabuh, 
again present in both twins It may be 
noted that the epiphysis of the tuberosity 
of the fifth metatarsal is developed to 
exactly the same degree in both sisters 
When it is realized that this epiphysis 
is extremely vanable in its time of appear- 
ance in ordinary siblings, the striking 
similanty of these two girls is apparent 
There were no outstanding anatomical 
vanations in twins L, the remainder of 
the examination indicating a relatively 


these twins were almost certainly mono- 
zygotic in ongm, the azygos lobe of the 
lung would appear to be a non-hereditary 
vanation It is interesting to note that 
this conclusion corresponds with what is 


known by the embryologists of the de- 
velopment of such anomalies of the vas- 
cular system, namely, that they are due 
to disturbances occumng m utero 


Companson of the smus development 
showed striking differences between the 
two twins This is consistent with the 
findings reported by Dillon and Gourevitch 
(5) and indicates that smus development 
may be profoundly affected by environ- 
mental or accidental factors occurring after 
birth The mastoid development, how- 
ever was reasonably similar The size and 
shaoe of the heart showed minor differences 
between the two girls, the exact signifi- 
cance of this is not apparent 

A second pair of presumably identical 
twins L), both females, aged 13 years, 
^submitted to general roentgen exami- 
nation The tracings of their roentge o 


normal, similar development 

By contrast with the two pairs of iden- 
tical twins, a pair of dizygotic, non- 
identical twins (M), both females aged 
9 years, are presented in some detail The 
tracings of their roentgenograms are shown 
in Figure 3 Companson of the films of 
the elbow and foot show generally larger 
sized bones m M« The difference in size 
of the epiphyses in the elbow, the differ- 
ences in character of the epiphysis of the 
trochlea and the greater degree of union 
of the epiphysis of M« as compared to Mi 
is very striking It should also be noted 
that the epiphysis of the tuberosity of the 
fifth metatarsal is present in M. and not 
in Mi There are, in addition, a number 
of transverse lrnes of density m the distal 
end of the tibia in Mi, not present in 
M«, this no doubt is of significance only 
as an indication of a greater number of 
infections and more retardation of growth 
The striking dissimilarities which are 
present between these two sisters of exactly 
the same age are more charactenstic of 
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identical doses of tuberculous infection 
from primary infection, different individ- 
uals would produce different degrees of 
sensitivity and, therefore, different tuber- 
culosis pictures This may explain the 
so-called degrees of immunity m different 
races or families, which is still, however, a 
controversial subject I am of the opinion 
that allergy is perhaps our most important 
factor in prognosis (7) Except in widely 
disseminated tuberculosis, like miliary tu- 
berculosis, meningitis, etc , the most severe 
cases of pulmonary tuberculosis result from 
spread durmg the heightened stages of 
sensitivity Just as we have familial ten- 
dencies to asthma so do we have great vari- 
ations m intensity in the response to tuber- 
culous infection, which must depend m 
great measure on the individual's allergic 
response to such infection and reinfection 
Those who wish to dispute the above 
might wish to point to the cluneal symp- 
toms one encounters in tuberculosis As 
far as the toxic effects of the tubercle 
bacillus, this is negligible as shown m the 
mild nature of the reaction in our primary 
lesion It is also a very slowly developing 
organism and, therefore, we cannot attrib- 
ute many of the symptoms to its digestion 
products It is only after the patient has 
developed tuberculous sensitivity (one to 
three weeks) (S) that the tuberculous in- 
fection, or reinfection, produces toxic 
symptoms, and these must be ascribed, 
therefore, to the sensitivity reaction Just 
what the source of the toxic symptoms is, 
one can only surmise, as we have several 
possibilities to consider Bacterial ferment 
activity probably is more important when 
considering toxemia produced by other 
organisms, but not so much when consider- 
ing tuberculosis (Secondary invaders are 
not considered factors ) Asphyxiation 
with tissue death may result in the libera- 
tion of ferment (mostly proteolytic) from 
the destroyed cells The white blood cells, 
especially the polymorphonuclear neutro- 
phils, are normally short-lived and liber- 
ate much enzyme when destroyed Diges- 
tion of damaged cell tissue probably pro- 
duces products of digestion which are toxic 


We have normal enzymes which are in- 
capable of digesting normal tissue but 
damaged tissue may be easily digested with 
resultmg toxic symptoms Antihormones 
which exert restraining influences on inter- 
nal secretions, it would seem, are more 
easily destroyed than hormones and en- 
zymes Can cell death be explained on the 
basis that loss of certain restraining in- 
fluences, possibly through lack of oxygen or 
some other agent, allows digestive fluids 
to attack our now unprotected tissue 1 
Electrolytic changes, chemotactic influ- 
ences depression of normal cellular enzy- 
matic activity, nuclear alterations, disturb- 
ance, of normal permeability of cellular 
membranes, precipitation of colloid cellular 
elements, etc , have all been desenbed as 
causes for cell death and autolysis A 
number of years ago Joblmg (9) desenbed 
a long series of experiments in which he 
showed that gummas were absorbed 
through normal body ferment activity after 
iodide therapy, because of the action of 
lodme in producing saturated fatty acid 
compounds out of unsaturated fatty acid 
compounds in the gumma, thereby allow- 
ing normal body ferments to digest the 
gumma Such events are interesting m our 
consideration of cellular digestion Harm- 
less substances may produce highly toxic 
digestion products through the action of 
bactenal ferment It is my belief that 
when we speak of these as toxic products 
we mean chiefly their effects on the centers 
of the central nervous system rather than 
their immediate effect on the local tissue, 
which must be comparatively little The 
local necrosis is the result of asphyxia, and 
whatever goes with the anoxemic state As 
the pressure within the inflammatory area 
becomes lessened either through a discharge 
of the necrotic material, or through sub- 
sidence of the reaction and absorption of 
material, symptoms quickly subside A 
positive pressure m the reaction area is 
essential for toxin absorption and toxic 
symptoms A knife plunged mto a boil 
reduces the pressure sufficiently to relieve 
most symptoms almost immediately Ab- 
sorption mto the surrounding lymphatics 
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minor differences Likewise the de- 
velopment of the sella turcica was about 
uniform in all three of the triplets These 
findings are consistent with those of other 
investigators (5) 

The epiphyses about the elbow, in the 
wrists and hands, and the carpal centers 
have an almost equal development Care- 
ful measurements by Lund (12) of the 
size of the carpal centers of ossification 
show a striking sumlanty The exactly 
similar Assuring of the epiphysis of the 
calcaneus should be noted It is interest- 
ing to observe that this fissure was present 
in the left foot only of X and Y and in 
the right foot only of triplet Z This 
suggests the mirror effect which is often 
found in identical twins 

Slight differences in ossification of the 
pelvis were observed, especially as to the 
degree of union of the three components 
of the acetabulum, but the differences were 
minor Likewise there were slight differ- 
ences in the form of the condyles of the 
tibia In triplet Z there was found a 
phalangeal epiphysis in the small toe not 
observed in the other two On the whole, 
the skeletal development was much more 
uniform than in non-identical females of 


the same age 

The shape of the heart was much the 
same in all three girls, but there were 
minor differences in heart size The lungs 


appeared substantially the same 

The lumbosacral region presented in- 
teresting differences In triplet X there 
was normal development of the lumbo- 
sacral segment of the spine In triplet \ 
a congenital anomaly, consisting of a 
defect in the lamina of the fifth lumbar 
vertebra and a fusion of the left half of 
the lamina with that of the fourth lumbar 
vertebra, was found In triplet Z an 
anomaly of somewhat different character, 
a defect in the lamina of the first sacral 
vertebra with a partial lumbanzation of 
its transverse processes, was present 
Here agam 4 find d,stmct Merges 
“ the anomalies of from 

SftLt 5 ' dSa m the - «" 


vertebrae, which are so common, and 
possibly other anomalies of this region are 
not hereditary This also corresponds 
with our knowledge of the embryologieal 
development of this type of anomaly which 
is thought to develop in utero Kuhne 
(11) likewise found from a study of twins 
that certain types of variations in the 
spine do not appear to be of genetic origin 
The hereditary factor seems to influence 
the general arrangement and configuration 
of the spine Haffner (7) reported a pair 
of presumably monozygotic twins both 
of whom had intercalated wedge vertebra 
This type of anomaly, however, is of a 
different character, so that his report 
offers no contradiction to the findings re- 
ported above In the twins described 
by Harpin (S) defects m the lamina were 
observed in both but the identity of the 
twins was not clearly established 
By way of comparison with the set of 
monozygotic triplets, six sets of dizygotic 
triplets were examined All the triplets 
herein reported have been the subject of 
a special study by Miss Ruth Howard (9) 
The dizygotic triplets form an exceedingly 
favorable group for this type of study, 
they present contrasting pictures of skeletal 
development within the same group In 
one such set we are afforded the oppor- 
tunity of observing the differences in 
development of non-identieal twins and 
the similarities of identical twins, all of 
exactly the same age, family background, 
and with a similar environment The 
influence of the genes is thus brought out 
in startling fashion 

For purposes of illustration, triplets 
H, J, C, and G will be used Tracings 
of various roentgenograms of the skeleton 
of triplet H are shown m Figure 5 It will 
be noted that H 2 and H 3 , considered iden- 
tical, were both males, 13 years of age 
Hi was a female and the difference m sex 
at once indicates positively that the set 
of triplets are not uniovular The exact 
likeness which the roentgenograms of 
the elbows, hands and wnsts, hips, and 
feet of the two male members of the set 
bear each other, indicates clearly their 
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ingestion of certain food-stuffs which 
“always cause distress," present the symp- 
toms of acute gastric ulcer and, in some 
cases, definite x-ray ulcer findings, and in 
others what is commonly termed "duoden- 
itis,” one cannot dismiss the possibility of 
food allergy being the causative agent m 
the production of many peptic ulcers 
Sensitization to infection, pollens, or chemi- 
cals could also be a factor in some ulcers 
I personally prefer to view certain phe- 
nomena that may accompany gastric and 
duodenal ulcers of rather diagnostic sig- 
nificance It has been my experience that 
a fairly high proportion of such ulcers are 
accompanied by markedly thickened gas- 
tric rugae, and this has generally been 
termed an accompanying gastntis, thought 
to be produced by ulcer irritation of the 
entire stomach with resulting pylorospasm, 
hyperacidity, and congestion More re- 
cently I have been of the opinion that the 
congested thickened gastnc ruga could 
better be explained as an allergic mani- 
festation, of greater or lesser duration and 
acuteness, and of which the ulcer may be 
a more outspoken manifestation With 
this in mind it is more than probable that 
neither bleeding, hyperacidity, pain, 
spasm, or increased peristalsis need con- 
stitute the really acute phase of an ulcer, 
but that the accompanying allergic reac- 
tion (swelling and injection) constitutes 
the background for acute activity and re- 
activation of ulcer areas These ulcers 
would be the result of the anoxemia of the 
tissue from pressure effects, perhaps ag- 
gravated by trauma Pam and variations 
m gastroduodenal activity are exaggerated 
during the hypersensitivity reaction One 
might assume that healing would be pro- 
moted by avoiding anything that might 
induce a local allergic state So-called 
“tension ulcers” have been variously de- 
scribed recently Nerve strain, tension, 
worry, have been forerunners of many 
ulcers, usually duodenal, and mental re- 
laxation seemed to result in prompt cure 
or at least improvement m most of such 
cases It may be assumed that the sym- 
pathetic vascular nerve endmgs are re- 


flexly stimulated through the higher nerve 
centers, to produce our histamine-like 
substance (Lewis’ H-substance) I should 
personally prefer to avoid the use of any 
intermediary H-substance m order to ex- 
plain such phenomena Considering all 
things, it would seem that the local hista- 
mine-like substance would need to be the 
same in different forms of allergy, but with 
the necessity of the sympathetic nervous 
mechanism becoming sensitized to each 
allergen m turn The H-substance would 
be produced only when the nervous mecha- 
nism stimulated its production, and prob- 
ably does so only during the allergic reac- 
tion, and is perhaps limited to the area 
of allergic manifestation Higher nerve 
centers, as shown above, have a marked 
influence on the autonomic mechanism, and 
vice versa It is conceivable that irritation 
of the gastro-mtestmal nervous mechanism 
at any point may ultimately result in 
ulcer formation at some other pomt 
through the same allergic process The 
frequent association of a duodenal ulcer 
with a so-called chrome appendix may be 
so explained, or are we dealing with an 
appendix also m a allergic state? Rowe 
(5) has called attention to appendices 
which are swollen and injected and are 
definitely in an acute allergic state There 
are those who claim that the pendulum has 
swung too far in our classification of allergic 
states, and perhaps this article would ap- 
pear to exaggerate the condition Much 
depends upon one’s viewpoint m explain- 
ing such events 

Certain individuals frequently present 
a museum of allergic manifestations One 
particular case I recall presented almost 
every variety of allergic manifestation, 
although, fortunately, only one allergic con- 
dition presented itself at any one time 
Amongst the symptoms were “vacuum 
sinus” headache, some polypoid and nasal 
sinus membrane swelling, hay-fever, urti- 
caria, eczema, asthma (very severe at 
times), and abdominal distress, originating 
mostly m the gall bladder and proximal 
colon areas During one of these abdomi- 
nal attacks the entire colon and especially 
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Fig 7 (above) 
Fig 8 (below) 


icranon has already appeared in j, vvMe 
01 absent m the other two The foot 
ows similar epiphyseal development but 
;re there are two anatomical vamhoos 

considerable interest The first a 

, o11 p^nqfosis on the medial side of the 
lall ex . exactly the same 

cond metatarsa ahsen tm J= The 

cation m Ji an ’ossification center for 

the identical ■ The latter shows 
Id member of the se tngonum, 

5 t apparent in the ^/anatomical 

In this group, at leas 


vanation, an exostosis of the metatarsal, 
is clearly shown to be hereditary m origin 
by its exactly identical appearance in 
both of the monozygotic twins It would 
be an extremely rare coincidence to dis- 
cover this unusual finding m precisely 
the same location in both of these twins 
if they were not uniovular and the varia- 
tion were not chromosomal m character 
On the other hand, the presence of the 
other two variations, the os tngonum and 
the extra epiphysis for the medial 
malleolus, m one member of the set alone, 
helps to estabhsh definitely the dizygotic 
ongin of these tnplets 

Tnplets C were three years of age and 
all female They appeared by most tests 
to be dizygotic, with Co and Cj considere 
probably identical In Figure 7 are illus- 
trated tracings of roentgenograms of the 
hands and feet only, as these alone showed 
significant similanties and differences 
Again there is apparent a marked advance- 
ment in the degree of ossification of one 
member of the set, Ci, as compared to 
the other two, m spite of the uniform sex 
of all three The irregularities, atypical 

pseudo-epiphyses, at the proximal ends of 

the metatarsals, of C 2 and C 3 , whi 
almost duplicated, are m contrast to th 
more average ossification of e me 
tarsals of the odd member of the set 
The final set of dizygotic tnplets to tie 
illustrated were all males, six years ° 
age Tracings of the roentgenograms <* 
the elbows, hands and wnsts are shoi 
m Figure 8 The findings, m general, 
are of the same character as those e- 
scnbed above with certain interesting 
minor differences It is apparent at once 
that the development of the epiphyse 
about the elbow is somewhat more ad- 
vanced m G 2 and G, than m Gi, the odd 
member of the set In the identical pair 
the epiphysis for the medial epicondyle 
1S present while absent in the non-idenbca 
triplet On the other hand, the epiphysis 
for the head of the radius is much larger 
m the latter than m the other two The 
same similarities and differences are present 
m the hands where the ossification of G, 
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requires further elucidation In the acute 
tuberculous exudates there is at present no 
question but that allergy is an essential 
element of the reaction I have stated 
above that the cellular infiltrations were 
perhaps separate from the purely exudative 
allergic phase which was primarily con- 
cerned with the exudation fluid, the cellu- 
lar elements depending upon the nature of 
the offending organism and the reaction 
products These cellular elements vary 
more or less with the changing local condi- 
tions In non-septic allergic exudates we 
often find an eosinophilic cellular infiltra- 
tion along with other cell types I have 
been of the opinion for many years that 
the fundamental process of necrosis was 
the same in pulmonary tuberculous cavita- 
tion and cavitations from other infections, 
such as we see in lung abscess In the 
latter, cellular elements perhaps predominate 
and are more important m the production 
of exudation pressures We can still main- 
tain that exudates produce the lung abscess 
by tissue asphyxiation through pressure 
effects, regardless of whether or not hyper- 
sensitivity plays an important part here 
also 

The development of sensitization has 
been discussed and in the absence of proof, 
theoretical explanations only can be of- 
fered Sensitization of the autonomic vas- 
cular nervous mechanism is our fundamen- 
tal explanation of the exudation process 
Earlier ideas of the necessity of protein ele- 
ments for the production of such a sensi- 
tization no longer explain many of the 
conditions now included m “allergy ” 
In my estimation, direct or indirect stimu- 
lation of the autonomic vascular nervous 
system by sensory or reflex stimuli may 
bring about such a sensitization Just 
where in the autonomic nervous system 
sensitization occurs has not been deter- 
mined It may occur at the peripheral 
nerve endings, the ganglia, or possibly in 
mter-bram centers There is evidence 
pointing to each of these possibilities 
Whether or not such a sensitized nervous 
mechanism ultimately always functions 
through the production of a histamine-like 


substance may be open to argument The 
production of duodenal ulcer from the 
excessive use of tobacco and opium deriva- 
tives has been explained as being due to a 
paralytic action on the ganglia of the duo- 
denal sympathetics Cushing has de- 
scribed duodenal ulcers associated with 
mter-brain lesions which are thought to 
produce a sympathetic “imbalance" (15) 
Rokitansky and Virchow were long ago of 
the opinion that most peptic ulcers were of 
neurogenic origin 

I prefer to consider pneumonic infection 
as primarily a bronchial block, with subse- 
quent exudation of reaction products mto 
the obstructed lobe or lobule (13, 14) In 
some cases abscess results if asphyxiation 
of the infected area develops Here again 
the question arises as to whether the anox- 
emia is a result of thrombosis or exudation 
pressure Thrombosis, as stated above, 
appears with abscess but must appear late 
as a result of blood stagnation When 
thrombosis does occur early we lack the 
cellular exudation products and we develop 
a so-called “dry” gangrene, as in gangrene 
of the bowel from mesenteric thrombosis, 
and in many other conditions where the 
blood supply is shut off without inflamma- 
tion Whether allergic reactions require 
entirely specific stimulation or may be non- 
specifically stimulated has been frequently 
discussed It is generally admitted that 
non-specific protein elements may produce 
what appear to be the equivalent of modi- 
fied specific reactions 

CONCLUSION 

Acute tissue necrosis proceeds in a very 
complicated manner Anoxemia from tis- 
sue reaction pressure is probably the under- 
lying cause of cell death m the conditions 
described, and there are numerous expla- 
nations of events Allergic manifestations 
precede such necrosis The production of 
cavitations, dental apical abscess, peptic 
ulcer, and other conditions are described on 
an allergic basis In such a controversial 
subject I consider it necessary that funda- 
mental ideas which bring about the mam 
assertions be considered, even though they 



470 


RADIOLOGY 


2 The identical or non-identical char- 
acter of these multiple birth siblings had 
been previously established to a con- 
siderable degree by various clinical and 
anthropometric tests 

3 The roentgen findings were m 
general agreement with the clinical and 
anthropometric data, although there were 
differences in certain cases 

4 The development of the paranasal 
smuses differed markedly in the identical 
twins and triplets The mastoids tended 
to be fairly similar, while the sella turcica 
tended to develop in very similar fashion 

5 A certain similarity in cardiac de- 
velopment was observed in the mono- 
zygotic siblings but it was not marked 

6 In the monozygotic twins and 
triplets and in the monozygotic pair of 
the sets of dizygotic triplets, skeletal 
development, both as to its rate and char- 
acter, was observed to proceed along 
strikingly similar lines In the non-iden- 
tical siblings marked differences were 
present The similarities and differences 
were most obvious in the younger children 
at the ages when many epiphyses are 
present 

7 Certain anatomical variations were 


cluneal and anthropometric data, roentgen 
findings may produce a conclusive deter- 
mination of tins important question 

2 Roentgen study of multiple birth 
siblings whose monozygotic origin is known 
may reveal data leading to a conclusion 
as to the hereditary or non-hereditary 
nature of anomalies and anatomical varia- 
tions 

3 From the findings in this senes of 
cases it seems probable that the rate and 
character of growth of the skeleton and 
anatomical vanations such as extra ossicles, 
extra ossification centers, irregulanty of 
ossification centers, exostoses, of a certain 
type, and the number and location of 
sesamoids are of hereditary ongin and 
are likely to be exactly similar m mono- 
zyg otic siblings 

4 Such anomalies as the azygos lobe 
of the lung and defects m the larnins of 
the vertebra do not appear to be 
hereditary, the number of eases being 
insufficient to allow one to draw positive 
conclusions 

5 The roentgen examination of 
multiple births is of great value m the 
study of the effects of heredity and en- 
vironment 


encountered in both members of pairs of 
identical twins, namely, an extra ossicle 
for the patella, a separate epiphysis for 
the tip of the medial malleolus of the tibia, 
variations in the number of ossification 
centers for the epiphysis of the acromion 
process of the scapula and for the trochlea 
of the humerus, the os acetabuh, pseudo- 
epiphyses of the metatarsals, and an 
exostosis of the metatarsal 

8 An azygos lobe of the right lung 
was found in only one of identical twins 

9 Anomalies of the lumbosacral seg- 
ment of the spine were found of varying 
character in two of three members of a 
set of monozygotic triplets 


CONCLUSIONS 

The roentgen method is of great 
ance in determining definitely the 
ical or non-identical character of 
or triplets When combined with 
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ROENTGEN STUDIES OF TWINS AND TRIPLETS' 

By LEO G RIGLER, M D , Minneapolis, Minnesota 
Department of Radiology, University of Minnesota 


I NURING the past decade numerous identical or non-identical character of 
[1 investigations of the physical and twins or triplets In 1933, at the annual 
& m ental characteristics of multiple session of the American Medical Associa- 
birth siblings have been undertaken, tion, some of the results of this mvesti- 
largely with a view to determining the gation were presented in the form of an 
relative effectiveness of heredity and en- exhibit Prior to this time there had been 
vironment upon the individual In studies few large-scale investigations of twms and 
of this type it is of crucial impor- triplets by the roentgen method In 
tance to deter mi ne the monozygotic or 1934, Buschke (1), in an exhaustive mono- 
polyzygotic character of the multiple graph, including a review of the literature, 
births, it is only from identical twms or reported on a similar study of 50 pairs 
triplets that conclusions can be drawn as of twins, four sets of triplets, and one set 
to the effects of heredity The deter- of quadruplets In the American roentgen 
mmation of a monozygotic origin, how- literature, there are practically no papers 
ever, is not at all simple Numerous of this kind, a notable exception being 
factors such as the history of the condi- that of Dillon and Gourevitch (5), in 1936 
tion of the birth membranes, the number There are now appearing, particularly 
of placentae, anthropometric measure- m the literature on biology and eugemcs, 
meats, general physical appearance, finger numerous papers detailing similarities of 
prints, palm patterns, foot prints, dental identical twms and triplets In many of 
measurements, psychological measure- these the roentgen method of study is 
ments, blood grouping, and sex must be used Recent reviews of the literature 
considered Unfortunately there is no by Joppich (10), McBroom and Gray 
absolute proof on this matter although (13), Lund (12), and Kuhne (11) give 
reasonably positive conclusions may be some idea of the extent of the interest 
drawn from a consideration of all the data m this subject The latter, for example, 
at hand has written a complete monograph on the 

Through the kindness of a number of roentgen study of the spines of twins, 
investigators at the University of Minne- with a view to establishing whether or not 
sota, including Dr S E Torsten Lund and the variability of development of the spine 
Miss Ruth Howard of the Institute of is hereditary or acquired In a similar 
Child Welfare, Dr Royal Gray of the way, Gourevitch (6) studied the heart 
Division of Neurology and Psychiatry, size in both monozygotic and dizygotic 
and Dr Louise Frary of the Department twins to determine the effects of heredity 
of Pediatrics, I was enabled to submit on this portion of the anatomy Dillon 
a number of multiple birth siblings to and Gourevitch (5) examined the mas- 
roentgen examination of the skeleton, toids, paranasal sinuses, and sellse turcica 
paranasal sinuses, mastoids, sella turcica, in similar fashion, while Wagner (15) has 
lungs, and heart This was done in order studied roentgenograms of the whole skull 
to determine, if possible, the help which Schinz (14), in a consideration of the 
this type of examination might give in hereditary nature of tumors in man, has 
arrivi ng at a definite conclusion as to the collected all the reports of twms m whom 

1 Presented at the Fifth International Congress of slm ^ ar an d dissimilar tumors were found 
Radiology Chicago, Illinois, Sept 13-17, 1937 Numerous other applications of this 

461 
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2 The identical or non-identical char- 
acter of these multiple birth siblings had 
been previously established to a con- 
siderable degree by various clinical and 
anthropometric tests 

3 The roentgen findings were in 
general agreement with the clinical and 
anthropometric data, although there were 
differences in certain cases 

4 The development of the paranasal 
sinuses differed markedly in the identical 
twins and triplets The mastoids tended 
to be fairly similar, while the sella turcica 
tended to develop in very similar fashion 

o A certain similarity in cardiac de- 
velopment was observed in the mono- 
zygotic siblings but it was not marked 

6 In the monozygotic twins and 
triplets and in the monozygotic pair of 
the sets of dizygotic triplets, skeletal 
development, both as to its rate and char- 
acter, was observed to proceed along 
strikingly similar lines In the non-iden- 
tical siblings marked differences were 
present The similarities and differences 
were most obvious in the younger children 
at the ages when many epiphyses are 
present 

7 Certain anatomical variations were 


clinical and anthropometric data, roentgen 
findings may produce a conclusive deter- 
mination of tins important question 

2 Roentgen study of multiple birth 
siblings whose monozygotic origin is known 
may reveal data leading to a conclusion 
as to the hereditary or non-hereditary 
nature of anomalies and anatomical varia- 
tions 

3 From the findings in this series of 
cases it seems probable that the rate and 
character of growth of the skeleton and 
anatomical variations such as extra ossicles, 
extra ossification centers, irregularity of 
ossification centers, exostoses, of a certain 
type, and the number and location of 
sesamoids are of hereditary origin and 
are likely to be exactly similar m mono- 
zygotic sibhngs 

4 Such anomalies as the azygos lobe 
of the lung and defects in the lamina of 
the vertebra do not appear to be 
hereditary, the number of cases being 
insufficient to allow one to draw positive 
conclusions 

5 The roentgen examination of 
multiple births is of great value in the 
study of the effects of heredity and en 
vironment 


encountered in both members of parrs of 
identical twins, namely, an extra ossicle 
for the patella, a separate epiphysis for 
the tip of the medial malleolus of the tibia, 
variations in the number of ossification 
centers for the epiphysis of the acromion 
process of the scapula and for the trochlea 
of the humerus, the os acetabuh, pseudo- 
epiphyses of the metatarsals, and an 
exostosis of the metatarsal 

8 An azygos lobe of the right lung 
was found m only one of identical twins 

9 Anomalies of the lumbosacral seg- 
ment of the spine were found of varying 
character in two of three members of a 
set of monozygotic triplets 


CONCLUSIONS 

The roentgen method is of great 
itance in determining definitely the 
tical or non-identical character of 
s or triplets When combined with 
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Fig 1 (above) 
Fig 2 (below) 


the most interesting findings m this pan- 
of twins Both of them exhibited an 
extra ossification center for the patella 
on its antenor surface This was bi- 
lateral and represents a rather unusual 



472 


RADIOLOGY 


PATHOLOGY 

Pneumothorax is the accumulation of 
air m either or both pleural cavities, as- 
sociated with a varying degree of lung 
compression Displacement of medias- 


2 Closed Type — The pomt of rupture 
in the lung becomes sealed quickly The 
amount of air thus admitted mto the 
pleural cavity before closure of the tear is 
variable, depending upon the size of the 



tmal structures takes place to the opposite 
side in complete unilateral pneumothorax, 
unless the mediastinum has become fixed 
by a pathologic process Spontaneous 
pneumothorax is accidental and inci- 
dental to pathologic change and in the 
idiopathic cases is a result of “natural 
wear and tear” The direct cause of 
spontaneous pneumothorax is a tear in 
the visceral pleura and subjacent lung 
structure There are three types, namely 
1 Open Type — Air enters and leaves 
the pleural cavity through the pom 
of rupture m the lung during inspira- 
tion and expiration, respectively An 
amount of air sufficient to overcome the 
negative pressure is thus introduced the 

lung collapses and the <V***^^ 
m the pleural cavity remaim^ stationary 

until slow absorption of air 

pension commences, whereupon the tear 

in the lung and pleura heals 


rupture and the amount of positive pres- 
sure necessary to cause sufficient lung 
collapse to permit such closure This 
type usually causes only partial collapse 
and milder symptoms 

3 Valvular Type — In this type, en- 
trance but not exit of air mto the pleural 
cavity is permitted Air thus continues 
to accumulate, being “sucked” m with 
every inspiration and affording no means 
of exit during expiration The mediasti- 
num is displaced to the opposite side, the 
opposite lung becomes compressed, and 
the symptoms quickly become very severe, 
necessitating imm ediate relief by means 
of deflation 


etiology 

Primary, essential, or idiopathic spon- 
taneous pneumothorax occurs in otherwise 
apparently healthy individuals It is 
comparatn ely rare It occurs more com- 
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lamina, multiple epiphyseal centers, extra 
ossicles and others of a similar nature 
The data on five pairs of twins and nine 
sets of triplets have been collected for 
this study and some of these will be re- 
viewed in detail with illustrations It 
should be noted that the clinical and 
anthropometric observations, as well as 
some of the roentgen findings, in many 
of these multiple births have been pre- 
sented in greater detail by others, as will 
be noted below For this reason, no 
effort will be made in the course of this 
paper to discuss the chmcal and anthropo- 
metric findings in these twins and triplets 
in detail Only a summary of the im- 
portant roentgen findings can be given, 
but emphasis will be placed on the striking 
similarities and striking differences which 
are present It should be noted that, 
independently of the roentgen findings, 
an extensive effort has been made in each 
instance to determine, by numerous meas- 
urements and tests, the identical or non- 
ldentical character of the twins or triplets 
It is not possible m all cases to be abso- 
lutely certain as to this, and when doubt 
exists it will be so indicated In general, 
the roentgen findings have correlated 
extremely well with the conclusions arrived 
at by other methods of approach 

ROENTGEN STUDIES OF TWINS 

A set of female, epileptic twins (A, B) 
appearing by most tests to be monozygotic, 
which have been previously reported by 
McBroom and Gray (13) were submitted 
to roentgen examination of the entire 
skeleton, the heart, and lungs Tracings 
of the more important roentgenograms 
are shown in Figure 1 An exact simi- 
larity of epiphyseal development was found 
throughout the skeleton This is demon- 
strated particularly well in the elbow, 
knee, ankle, and foot The equality in 
size of the epiphyses m the elbow and the 
exactly similar Assuring of the epiphysis 
of the calcaneus are notable 
A number of rather unusual anatomical 
variations occurred and these presented 
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of such an accident in so select a location is 
what makes true “idiopathic” spontaneous 
pneumothorax of rare occurrence 

DIAGNOSIS 

Sudden sharp pain m one side of the 
chest accompanied by increasing dyspnea 
and possibly collapse suggests spontaneous 
pneumothorax, physical signs and \-ray 
examination corroborate it If a healthy 
individual or one having shght pulmonary 
or pleural pathology, up and about his 
daily routine, is suddenly seized with the 
above-named symptoms, spontaneous 
pneumothorax must be suspected The 
diagnosis can often be made on the char- 
acteristic symptoms and general appear- 
ance of the patient if seen shortly after 
the onset The physical signs are vari- 
able and in themselves are not conclusive, 
unless m complete collapse with displace- 
ment of the mediastinum The most im- 
portant diagnostic aid m suspected cases 
and corroborative proof in diagnosed cases, 
is the fluoroscope and roentgenogram 

PROGNOSIS 

1 If essential, or secondary to shght 
pleural or pulmonary pathology, recovery 
is the rule 

2 Spontaneous pneumothorax com- 
plicating far advanced active pulmonary 
tuberculosis, is a very serious and usually 
terminal condition 

3 When complicating pneumonia, it 
is serious though not necessarily hopeless 

4 When secondary to malignancy, 
the prognosis is that of the primary con- 
dition 

From the standpoint of pathology the 
prognosis is much better m the open and 
dosed types The valvular type causes 
the most severe symptoms, and on ac- 
count of treatment necessary makes this 
type more prone to complications, eg, 
serous or purulent effusion 


cation If dyspnea becomes marked and 
the pneumothorax side is greatly dis- 
tended with air, as is almost always the 
case m the valvular type, deflation should 
be resorted to The method described 
by Watterson (15) is a very practical one 
The Robinson artificial pneumothorax 
apparatus is reversed, the proximal bottle 
being filled with water while the distal 
bottle is dropped to a lower level The 
water siphons from the proximal into the 
distal bottle, creating a vacuum in the 
proximal bottle Manometnc readings 
are made before deflation is begun and 
after withdrawal of every 200 c c of air, 
which is measured by water displacement 
m the proximal bottle If the apparatus 
is not available, a trocar and cannula may 
be used and, where air re-accumulates 
rapidly, a rubber tube inserted through 
the cannula may have to be left in situ 
for some time The amount of air with- 
drawn vanes from 800 to 3,000 c c The 
operator should never withdraw all the 
air, any more than he would think of tap- 
ping a chest dry of an effusion In far- 
advanced active, pulmonary tuberculosis 
deflation should be performed to re- 
lieve respiratory distress In this con- 
nection, Stewart (16) of Veterans Admin- 
istration Facility, Castle Pomt, N Y , 
reports a very interesting case, in the 
Medical Bulletin of the Veterans Admin- 
istration, March, 1932 A patient who 
had a far-advanced lesion with cavitation 
and moderate toxicity, in a fit of temper, 
attempted to climb the wall of a toilet 
which was locked He collapsed and was 
found to have a spontaneous pneumo- 
thorax which almost asphyxiated him He 
was pulseless when put to bed The 
urgency of the case caused the ward sur- 
geon to introduce two non-stenle needles 
through non-stenle skin into the pleural 
cavity The needles were anchored and 
allowed to remain undisturbed for three 
weeks No infection followed His con- 


treatment 

icomphcated spontaneous P* eu “°‘ 
nx with symptoms not distressing 
ires only rest and symptomatic medi- 


dition improved remarkably He be- 
came afebrile, put on weight, and his symp- 
toms ameliorated rapidly Pnor to this 
accident, his two-year stay at the uistitu- 
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our general experience with regard to the 
development of the skeleton m children 
and contrasts sharply with the exact 
similarity previously noted m the mono- 
zygotic pairs 

Two other pairs of non-identical twins 
were studied, both were females, one 
aged six and one-half months and the other 
seven years In both of these, dissimi- 
larities of epiphyseal development were 
apparent, similar to twins M, but without 
such extreme variations It is apparent 
at once from an examination of both 
the twins M (Fig 3), and the numerous 
films made on other pairs of non-identical 
twins that considerable variation in epi- 
physeal and bone development may occur 
m siblings of exactly the same age This 
emphasizes all the more the value of the 
roentgen examination in establishing the 
identical or non-identical character of 
twins 

ROENTGEN STUDIES OF TRIPLETS 

Roentgen examination of the entire 
skeleton, including the spine and skull, 
and of the thorax, was made in a set of 
female triplets (X, Y, Z) aged nine years 
Based on all the assembled evidence, 
these appeared m all probability to be of 
monozygotic origin They have been re- 
ported in great detail by Lund (12), who 
studied them intensively both from the 
physical and psychological standpoint 
Studies of the skeleton of identical triplets 
have been reported very rarely (3, 4), 
hence the findings observed m these 
sisters are of considerable interest 
Tracings of many of the roentgeno- 
grams of the set of presumably identical 
triplets are illustrated m Figure 4, but the 
films of the spine are not included m this 
drawing The paranasal sinus develop- 
ment is seen to be more similar than is 
usually found m children of exactly the 
same age Nevertheless there are dis- 
tinct differences which may be related to 
the evidences of sinus infection found m 
two of the sisters, the third being normal 
It seems reasonable to suppose that the 


Nf Diyjgolic Age 9 years Both 9 



Fig 3 (above) 
Fig 4 (below) 


effects of acquired infections may account 
for the differences which are apparent 
On the other hand, there was a striking 
simdanty m the development of the 
mastoid processes in all three with only 
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of such an accident in so select a location is 
what makes true "idiopathic” spontaneous 
pneumothorax of rare occurrence 

DIAGNOSIS 

Sudden sharp pam m one side of the 
chest accompanied by increasing dyspnea 
and possibly collapse suggests spontaneous 
pneumothorax, physical signs and x-ray 
examination corroborate it If a healthy 
individual or one having slight pulmonary 
or pleural pathology, up and about his 
daily routme, is suddenly seized with the 
above-named symptoms, spontaneous 
pneumothorax must be suspected The 
diagnosis can often be made on the char- 
acteristic symptoms and general appear- 
ance of the patient if seen shortly after 
the onset The physical signs are vari- 
able and in themselves are not conclusive, 
unless m complete collapse with displace- 
ment of the mediastinum The most im- 
portant diagnostic aid in suspected cases 
and corroborative proof in diagnosed cases, 
is the fluoroscope and roentgenogram 

PROGNOSIS 

1 If essential, or secondary to shght 
pleural or pulmonary pathology, recovery 
is the rule 

2 Spontaneous pneumothorax com- 
plicating far advanced active pulmonary 
tuberculosis, is a very serious and usually 
terminal condition 

3 When complicating pneumonia, it 
is serious though not necessarily hopeless 

4 When secondary to malignancy, 
the prognosis is that of the primary con- 
dition 

From the standpoint of pathology the 
prognosis is much better in the open and 
closed types The valvular type causes 
the most severe symptoms, and on ac- 
count of treatment necessary makes this 
type more prone to complications, e g , 
serous or purulent effusion 


cation If dyspnea becomes marked and 
the pneumothorax side is greatly dis- 
tended with air, as is almost always the 
case m the valvular type, deflation should 
be resorted to The method described 
by Watterson (15) is a very practical one 
The Robinson artificial pneumothorax 
apparatus is reversed, the proximal bottle 
being filled with water while the distal 
bottle is dropped to a lower level The 
water siphons from the proximal mto the 
distal bottle, creating a vacuum in the 
proximal bottle Manometnc readings 
are made before deflation is begun and 
after withdrawal of every 200 cc of air, 
which is measured by water displacement 
in the proximal bottle If the apparatus 
is not available, a trocar and cannula may 
be used and, where air re-accumulates 
rapidly, a rubber tube inserted through 
the cannula may have to be left in situ 
for some time The amount of air with- 
drawn vanes from S00 to 3,000 c c The 
operator should never withdraw all the 
air, any more than he would think of tap- 
ping a chest dry of an effusion In far- 
advanced active, pulmonary tuberculosis 
deflation should be performed to re- 
lieve respiratory distress In this con- 
nection, Stewart (16) of Veterans Admin- 
istration Facility, Castle Point, N Y , 
reports a very interesting case, m the 
Medical Bulletin of the Veterans Admin- 
istration, March, 1932 A patient who 
had a far-advanced lesion with cavitation 
and moderate toxicity, m a fit of temper, 
attempted to chmb the wall of a toilet 
which was locked He collapsed and was 
found to have a spontaneous pneumo- 
thorax which almost asphyxiated him He 
was pulseless when put to bed The 
urgency of the case caused the ward sur- 
geon to introduce two non-stenle needles 
through non-stenle skin mto the pleural 
cavity The needles were anchored and 
allowed to remain undisturbed for three 
weeks No infection followed His con- 


TREATMENT 

Uncomplicated spontaneous pneumo- 
thorax with symptoms not <tetressu« 
requires only rest and symptomatic medi- 


dition improved remarkably He be- 
came afebrile, put on weight, and his symp- 
toms ameliorated rapidly Prior to this 
accident, his two-year stay at the mstitu- 
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monozygotic origin On the other hand, 
the same parts of Hi, the female member 
of the set, all show the more advanced 
ossification which is to be expected because 
of the difference m sex It is to be noted 
that all the epiphyses about the elbow 
are still distinct m the males while only 
the medial epicondyle remains ununited 
m the female In the hand there is present 
a sesamoid bone at the metacarpo-phalan- 
geal and mterphalangeal jomts of the 
thumb in H-» and H 3 while m H, only one 
sesamoid is apparent, that at the meta- 
carpo-phalangeal joint An os acetabuh 
is present in the hips of the identical pair 
and not seen in the non-identical member 
of the set The size and position of the 
epiphysis of the tuberosity of the ischium is 
likewise similar m the male members, dis- 
similar m the female member of the set 
The foot shows a striking equality in 
size, shape, and position of the bones and 
their epiphyses m H 2 and H 3 with almost 
as striking an inequality in H v Par- 
ticularly to be noted are the epiphysis 
for the tuberosity of the fifth metatarsal, 
present in H 2 and H 3 , probably already 
united in Hi, open epiphyseal lines in the 
phalanges of H« and H 3 which in Hi are 
closed except for the proximal phalanx 
of the great toe The remaining portions 
of the skeleton gave consistent findings 
although those illustrated were the most 
obvious 

A set of dizygotic triplets (J), nine years 
of age, all of whom were female, is illus- 
trated m Figure 6 J, and J s appeared 
to be identical, J 2 , non-identical The 
paranasal smuses are illustrated here and 
indicate no apparent similarity, a finding 
consistent throughout the study In the 
elbows, however, striking similarities and 
differences may be observed It is ap- 
parent that ossification is more advanced 
in J 2 than in Ji and J 3 in spite of their 
similar sex and age The epiphyses for 
the capitulum medial epicondyle and 
head of the radius are all larger in L 
than m the identical pair Likewise the 
osseous center for the epiphysis of the 
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the solidified lung, with apparently no 
change in the extent of the pneumothorax 
Aspiration of air was decided upon, but 


The previous history was that he had 
had an attack of spontaneous pneumo- 
thorax while crossing the Atlantic m June, 



Fig 5 (top) Case 3 Pneumothorax in right chest chiefly in 
upper part and base 

Fig 6 A ( bottom ) Case 3 Increase of pneumothorax one 

Complete re expansion of right lung with old tuber- 
culous changes seven weehs later 


fie infant died the following day Con- 
sent was not given for a necropsy 
Case 5 This case is one of spontaneous 
nieumothorax, recurring three tunes m 
fie same lung, at intervals of about two 
rears with complete re-expansion each 
i me The condition is non-tuberculous 
This patient was 40 years of age at the 
Je c/his first attack ^ccupation 

second and third attacks 


1925 He also had a chrome cough, which 
was diagnosed as chrome bronchitis 
On the morning of June 27, 1928, he 
woke up with severe pain in the left side 
of chest and dyspnea Suspecting a re- 
currence of an attack similar to the one 
of two years before, he called A S within 
one-half hour of inception of his pain 
The patient was in bed, was pale and mod- 
erately dyspneic He seemed to splint 
his left side His temperature was 98, 
pulse 88 There were marked Iagjjinj?, 
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is generally more advanced than that of 
Gj and G 3 

Two sets of apparently tnzygotic triplets 
were examined The roentgen findings 
in one of these, triplets F, all female, 
sixteen years of age, are illustrated in 
Figure 9 The various anthropometric 
data on these three girls were at variance 
and there is no way of determining with 
complete certainty that they were tn- 
ovular in origin Most of the findings 
support this thesis Roentgenologically, 
also, there is considerable difficulty, largely 
because ossification of the epiphyses had 
proceeded so far that distinction on this 
basis was hampered Nevertheless cer- 
tain differences appear which are demon- 
strated by the tracings of the roentgeno- 
grams shown in Figure 9 Note should 
be made particularly of the differences in 
the degree of union of the distal epiphyses 
of the radius and ulna, all three being at 
variance Likewise the number and dis- 
tribution of the sesamoids are unlike in 
all three, Fi has four, F 2i only two, while 
F* has five of unusual character The 
dissimilarity of the irregular epiphyses of 
the transverse processes of the vertebra 
is clearly apparent Here agam there is 
a lammal defect in one of the tno, but 
this probably has little significance The 
degree and character of the ossification of 
the epiphysis for the tuberosity of the 
ischium differs to a moderate degree 
Finally, there is an accessory scaphoid 
ossicle in the foot of F» which is not found 
in either of the other two girls A critical 
study of all three indicates the possibility 
that Fi and F 3 are identical, with F ; as 
the odd member of the set This was 
also slightly indicated by the anthropo- 
metric data but the preponderance of 
evidence favors a tnzygotic ongin There 
are differences m this set which might be 
expected of sisters of exactly the same 
age who ongmate from different ova 
Three other sets of tnplets, one possibly 
tnzygotic and two probably dizygotic, 
were studied with similar results Con- 
sidenng all rune sets of tnplets, it seemed 
possible from the roentgenologic data 
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alone to make a fairly definite statement 
as to the identical or non-identical nature 
of the members m six sets As to the 
other three, there was considerable doubt 
In general, these results were in agreement 
with the conclusions drawn from the 
cntena mentioned in the first paragraph 
Certain cases, in which the anthropo- 
metnc and clinical data were ambiguous, 
gave very definite roentgenologic conclu- 
sions In other instances the reverse was 
true A combination of both types of in- 
formation, in almost all instances, yielded 
a definite determination as to the mono-, 
di-, or tnzygotic nature of the tnplets 

SUMMARY 

1 Roentgenologic studies of the 
skeleton, paranasal sinuses, mastoids, sella 
turcica, heart, and lungs of five pairs of 
twins, including two monozygotic and 
three dizygotic pairs, and nine sets of 
tnplets, including one probably mono- 
zygotic, two probably tnzygotic, and six 
dizygotic sets, are reported 
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Fig 9 (left) 
Tig 10 (right) 


Case o Complete left pneumothorax with mediastinal deviation 
Case b Complete left pneumothorax with mediastinal deviation 



to the right 


showed hyperresonance with absent 
breath sounds over the left lung- The 
heart showed signs of being pushed to the 
right The right lung had scattered, 
sibilant, and musical Mies with medium’ 
moist rdles in the axillary area of the base’ 
X-ray examination corroborated the physi- 
cal signs of complete spontaneous pneu- 
mothorax of the left chest, with displace- 
ment of the heart and mediastinum to the 
right A thick, adhesive band was noted 
binding down the left lung (Fig 10) 

The same physical signs and fluoroscopic 
findings are present to date Clinically, 
the man remains well-nourished and looks 
quite well He is moderately dyspneic 
and has a chrome cough, but attends to 
business daily I (A S ) see him regularly 
once a month and keep on telling hi m that 
one of these fine days we will go m, cut 
the adhesion bmdmg his left lung, and pos- 
sibly cause it to re-expand 

Case 7 Male, 30 years of age, sign 
p ain ter, was seen by D E E in consulta- 
tion at the Health Department, Mott 
Haven Tuberculosis Clinic, Bronx Ad- 
mitted Oct 29, 1935, from Bronx city 
hospital where he had been from July 28, 
1935, to Oct 1, 1935 Diagnosed as a case 


of left pleural effusion with pulmonary 
tuberculosis Numerous examinations of 
the sputum done and no tubercle bacilli 
were found Guinea pig inoculation of 
chest fluid proven negative Numerous 
x ' ra y examinations show thickened pleura 
ivith a slight amount of fluid at the base 
and partial pneumothorax The upper 
and lower lobes were partly collapsed A 
large cavity was noted in the lower part of 
the collapsed lobe Diagnosis on admis- 
sion to the Clinic was chrome pulmonary 
tuberculosis (2- A) At time of admission 

to the hospital, the patient complained 
of high temperature and profuse perspira- 
tion of one week’s duration, slight cough, 
scanty expectoration, no hemorrhage, oc- 
casional dyspnea on exertion, pain m left 
side and back Previous history of measles 
and whooping cough m childhood 
At the Health Department Clinic nu- 
merous physical examinations were made 
Dec 9, 1935, and March 16, 1936, showing 
at first a re-expanding pneumothorax in 
the left chest, April 13, 1936, diminished 
breath sounds over the left upper lung 
Jan 14, 1037, physical examination nega- 
tive 

Sputum examination on six separate 


SPONTANEOUS PNEUMOTHORAX 1 


By DAVID E EHRLICH, B A , M D , Consulting Roentgenologist to the Clinics, 
Department of Health, City of New York, and ALEXANDER SCHOMER, M D 
(by invitation), U S Veterans Administration Facility, Bronx, New York 


INTRODUCTION 

S PONTANEOUS pneumothorax has 
long been associated with pulmonary 
tuberculosis, particularly as a com- 
plication of the more advanced active 
stages of that disease The first to de- 
scribe pneumothorax was Itard, in 1803, 
and Lannec is said to have been the 
first to have diagnosed it and to have fully 
described the physical findings upon which 
a diagnosis could be made Prior to the 
advent of x-ray examination and fluoros- 
copy and before the use of this diagnostic 
aid had become universally prevalent, 
there was an absence of case reports on 
spontaneous pneumothorax In the last 
two decades, case reports of non-tuber- 
culous spontaneous pneumothorax began 
to appear m greater numbers Of special 
interest is the increasing number of cases 
occurring m otherwise apparently healthy 
individuals without any antecedent his- 
tory or physical stigmata of tuberculosis 
or evidence of any other pathologic condi- 
tion of the lung These are the so-called 
idiopathic or essential types of spontaneous 
pneumothorax 

In reviewing the literature on this 
subject it is apparent that many observ- 
ers use the term “spontaneous” m its 
narrower sense, namely, that m which 
there is no evident internal or external 
cause for the pneumothorax “Sponta- 
neous pneumothorax” embraces all cases 
whether primary or secondary to patho- 
logic changes, in contradistinction to the 
artificial or induced pneumothorax “Idio- 
pathic or essential spontaneous pneumo- 
thorax” is the term used m cases in 
which there is no evident cause for the 
condition 


’ Presented before the Fifth International Congress 
of Radiology m Chicago Sept 13-17 1937 


ANATOMY 

The so-called "lung unit” is the “lobule” 
(Fig 1) Air enters the lobule through 
a respiratory bronchiole which is a branch 
of a larger bronchiole The respiratory 
bronchiole leads into several alveolar 
ducts, each of which branches out mto 
from three to six atria Each atrium 
leads mto an alveolar sac, which finally 
ends m the terminal alveoh Numerous 
alveoli commumcate with one another 
However, there are also scattered alveoh 
along the walls of the respiratory bron- 
chioles These latter alveoh have a more 
direct communication with the main bron- 
chi 

The visceral layer of the pleura is very 
thin and firmly attached to the lung It 
is composed of an outer mesothehal layer 
of flat cells which rests on a t hin layer of 
fibrous tissue, beneath which is a subserous 
layer of fibrous tissue Subjacent to this 
layer are the pulmonary alveoh which, 
with their blood, nerve, and air supply, 
compose the lung lobule 

The pleural cavity is the space be- 
tween the visceral and parietal pleura 
Normally it is negligible during a deep 
inspiration, as the visceral layer ghdes over 
the parietal layer During expiration the 
space is actual, and vanes from one-half 
to one inch in extent 

The lungs are kept distended by virtue 
of the negative pressure normally main- 
tamed m the pleural cavities The nega- 
tive pressure is produced by the elastic 
recoil of the lungs always tending to col- 
lapse, and thus pulling on the semingid 
wall of the closed thoracic cavity Vanous 
investigators have estimated this nega- 
tive pressure to be from -3 to -6 nun 
during expiration and from -5 to -10 
mm of mercury, during inspiration 



4S2 


RADIOLOGY 


Feb 20, 10:57 — Alantoux test — 1 mgm 
ncg 

Oct 29, 1935 — Sedimentation Index — 6 
mm 

Dec 9, 1935 — Sedimentation Index — 2 
mm 

This case beautifully demonstrates the 
bleb as the etiological factor of the pneu- 
mothorax 

REVIEW OF LITERATURE 

Osier (1) states that 90 per cent of spon- 
taneous pneumothorax cases are due to 
tuberculosis, according to S West, that 
the condition is extremely rare, and that it 
is almost invariably associated with fluid or 
pus Another pomt Osier makes mention 
of is that pneumothorax rarely follows 
fracture of a rib, even though the lung may 
be torn He cites one case of pneumo- 
thorax developing in a patient of his while 
going downstairs No effusion followed 
and the patient did not react to tuberculin 

Louis Hannon (2) reports five cases, 
three of which were non-tuberculous as 


had occurred in a young man while taking 
a cold shower Return to normal was com- 
plete m four weeks 

J B Hawes (6) reports a case of recur- 
rent spontaneous pneumothorax occurring 
first on one and then on the other side, 
both apparently non-tuberculous 
Alfred Meyer (7) reports a case of bi- 
lateral spontaneous pneumothorax, non- 
tuberculous, with autopsy, showing ex- 
treme emphysema of both lungs The 
patient died during a third attack, all had 
taken place within a period of one year 
A S Hendne (S) reports a case of trau- 
matic spontaneous pneumothorax occur- 
ring m a young football player, following 
pressure on the chest in a scrimmage 
There was another attack, on the opposite 
side, one week later, during another game 
Leon T LeWald (9) reports a case of 
spontaneous pneumothorax in a messenger 
boy 1G years of age, while running an 
errand He collapsed in the street sud- 
denly, complaining of pam in the right 


proved by one, three, and five years’ 
follow-up However, he regards all cases 
as definitely tuberculous, and due to the 
rupture of a pleural adhesion into a small 
peripheral tuberculous focus, closure of 
which follows lung collapse 

I S Kahn (3) reports a case of idio- 
pathic spontaneous pneumothorax, non- 
tuberculous There was a history of 
asthma, lasting 18 years The complication 
occurred while lifting an SO-pound sack 
of beans, the patient being seized with a 
sudden discomfort and tightness m the 
left chest Cough was a prominent symp- 
tom There was no tendency to re-ex- 
pansion after mne weeks, so that aspira- 
tion of air had to be resorted to The 
lung re-expanded completely within a few 
weeks, following thoracentesis 

F P Weber (4) m discussing spontane- 
ous pneumothorax, states that there are 
practically 200 cases on record in which 
Hus accident has occurred in apparently 
healthy persons, without obvious exciting 
Se beyond sudden respiratory effort 
“Srv (5) reports a case of spontaneous 
paSoras of uncertam ecology that 


chest and was taken to a hospital, remain- 
ing there one day Diagnosis was un- 
solved until three weeks later, when a 
roentgenogram revealed the true nature of 
his condition No evidence of active or 
latent tuberculosis was found, and no his- 
tory of previous illness The chest was 
deflated Complete expansion of the lung 
followed mil days LeWald says that in 
not a single case out of a series of more than 
10 cases has there been any evidence of 
tuberculosis Seven made prompt recover- 
ies T wo showed persistent pneumothorax 
He concludes that spontaneous pneumo- 
thorax may occur in a person with healthy 
lungs and result m complete and permanent 
recovery 

M R Castex and E S Mazzer (10) 
say that recurrent benign spontaneous 
pneumothorax is a result of the tearing of 
the so-called subpleural blebs, the rupture 
of which is caused by an exaggerated pres- 
sure during an effort The subpleural 
blebs form themselves mechanically, at 
the level of the weaker or slightly altered 
areas of the lung at the time of gaseous 
overdistention at that level 
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monly m the young Adult males and 
females are rarely affected No greater 
exertion than ordinary respiration seems 
necessary to produce it and the cause, if 
any, is difficult to find and impossible to 
prove 

Secondary spontaneous pneumothorax 
is secondary to tuberculosis of lung or 
pleura or both, the cause of from 60 to 
90 per cent of all spontaneous pneumotho- 
rax, according to various authors, pathol- 
ogy of any of the organs in the mediasti- 
num or pleura, e g , newgrowths of the 
trachea, esophagus or mediastinum, 
bronchi or pleura, pneumoma, pertussis, 
gases formed m the pleural cavity as a 
result of infection with the Bacillus 
aerogenes caps ulatus, attempt at artificial 
pneumothorax When secondary to pul- 
monary tuberculosis it is more common m 
far advanced cases Not infrequently it 
occurs in minimal cases which have been 


ics of idiopathic spontaneous pneumo- 
thorax 

1 Rupture of a pleural tuberculous 
focus, at times so small as not to be demon- 
strable by any of the diagnostic methods at 
our command 

2 Rupture of a pleural adhesion 

3 Rupture of an air bubble resulting 
from emphysematous vesicles or bulla 

4 The authors’ theory depends on the 
location of a visceral pleural defect during 
natural “wear and tear ” It is based on 
the assumption that no matter what the 
cause of pleural and lung laceration, the 
location is what determines whether or 
not pneumothorax takes place The size 
of the laceration is not a determining fac- 
tor Osier states that pneumothorax 
rarely follows fracture of nbs, even though 
the lung may be tom On the other hand, 
a very small laceration, if in the proper 
location, will produce it What constitutes 


arrested for many years When partial 
and localized it is usually in the vicinity 
of an active focus, and thus by selective 
collapse aids in the healing of the disease 
It is asserted that spontaneous pneumo- 
thorax has greatly increased since arti- 
ficial pneumothorax has been extensively 
practised Fishberg and Brauer and 
Spengler state that spontaneous pneumo- 
thorax may occur when the needle for 
artificial pneumothorax causes laceration 
of the visceral pleura and lung, or when in- 
flation of air causes separation of adherent 


optimum location for the production of 
pneumothorax ? If the tear, be it small 
or large, involves bronchi, bronchioles, res- 
piratory bronchioles, or even alveoli lining 
the wall ot a respiratory bronchiole (Fig 
1), then the atmospheric pressure m the 
trachea and bronchi by fairly direct com- 
munication exerts sufficient force to drive 
air into the pleural cavity and cause a 
pneumothorax On the other hand, a lac- 
eration may involve numerous intercom- 
municating alveoli and not produce a 
pneumothorax This is due to the fact 


pleura and thus lacerates the visceral 
pleura and lung Watterson (14) states 
this accident occurred only once m 200 
paracenteses on 30 patients m his service 
It is his behef that “coincident rather than 
resultant rupture of the visceral pleura 
during artificial pneumothorax is prob- 
able in many cases ” 

In recent literature cases are reported 
m infancy and childhood, both of the 
primary and secondary variety, tubercu- 
losis seldom being a factor 

THEORIES or FORMATION 

The following hypotheses have been 
advanced as to the formation and mechan- 


that communication of these alveoh with 


atmospheric pressure in the trachea and 
bronchi is very remote and the air pres- 
sure in these alveoh is negligible 
The authors are of the opinion that m 
normal respiration the gliding of visceral 
over parietal pleura causes a continuous 
shedding and regeneration of the pleural 
mesothehum A slight defect in the re- 


generation at some point, if located m a por- 
tion of a lung lobule or lobules involving one 
or more bronchioles referred to above, will, 
when accompanied by a respiratory effort 
of greater or lesser seventy, cause a tear m 
the visceral pleura and a pneumothorax will 
follow Of course the lack of probability 
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monly in the young Adult males and 
females are rarely affected No greater 
exertion than ordinary respiration seems 
necessary to produce it and the cause, if 
any, is difficult to find and impossible to 
prove 

Secondary spontaneous pneumothorax 
is secondary to tuberculosis of lung or 
pleura or both, the cause of from 60 to 
90 per cent of all spontaneous pneumotho- 
rax, according to various authors , pathol- 
ogy of any of the organs m the mediasti- 
num or pleura, e g , newgrowths of the 
trachea, esophagus or mediastinum, 
bronchi or pleura, pneumonia, pertussis, 
gases formed in the pleural cavity as a 
result of infection with the Bacillus 
aerogenes capsulatus, attempt at artificial 
pneumothorax When secondary to pul- 
monary tuberculosis it is more common in 
far advanced cases Not infrequently it 
occurs in minimal cases which have been 
arrested for many years When partial 
and locahzed it is usually m the vicinity 
of an active focus, and thus by selective 
collapse aids in the healing of the disease 
It is asserted that spontaneous pneumo- 
thorax has greatly increased since arti- 
ficial pneumothorax has been extensively 
practised Fishberg and Brauer and 
Spengler state that spontaneous pneumo- 
thorax may occur when the needle for 
artificial pneumothorax causes laceration 
of the visceral pleura and lung, or when in- 
flation of am causes separation of adherent 
pleura and thus lacerates the visceral 
pleura and lung Watterson (14) states 
this accident occurred only once in 200 
paracenteses on 30 patients m his service 
It is his belief that “coincident rather than 
resultant rupture of the visceral pleura 
during artificial pneumothorax is prob- 
able in many cases ” 

In recent literature cases are reported 
m infancy and childhood, both of the 
primary and secondary variety, tubercu- 
losis seldom being a factor 

theories of formation 

The following hypotheses have been 
advanced as to the formation and mechan- 


ics of idiopathic spontaneous pneumo- 
thorax 

1 Rupture of a pleural tuberculous 
focus, at times so small as not to be demon- 
strable by any of the diagnostic methods at 
our command 

2 Rupture of a pleural adhesion 

3 Rupture of an air bubble resulting 
from emphysematous vesicles or bullae 

4 The authors’ theory depends on the 
location of a visceral pleural defect during 
natural “wear and tear ” It is based on 
the assumption that no matter what the 
cause of pleural and lung laceration, the 
location is what determines whether or 
not pneumothorax takes place The size 
of the laceration is not a determining fac- 
tor Osier states that pneumothorax 
rarely follows fracture of ribs, even though 
the lung may be torn On the other hand, 
a very small laceration, if in the proper 
location, will produce it What constitutes 
optimum location for the production of 
pneumothorax ? If the tear, be it small 
or large, involves bronchi, bronchioles, res- 
piratory bronchioles, or even alveoli lining 
the wall of a respiratory bronchiole (Fig 
1), then the atmospheric pressure m the 
trachea and bronchi by fairly direct com- 
munication exerts sufficient force to drive 
air into the pleural cavity and cause a 
pneumothorax On the other hand, a lac- 
eration may involve numerous intercom- 
municating alveoli and not produce a 
pneumothorax This is due to the fact 
that communication of these alveoli with 
atmospheric pressure in the trachea and 
bronchi is very remote and the air pres- 
sure in these alveoli is negligible 

The authors are of the opinion that in 
normal respiration the gliding of visceral 
over parietal pleura causes a continuous 
shedding and regeneration of the pleural 
mesothehum A slight defect m the re- 
generation at some pomt, if located m a por- 
tion of a lung lobule or lobules involving one 
or more bronchioles referred to above, will, 
when accompanied by a respiratory effort 
of greater or lesser seventy, cause a tear in 
the visceral pleura and a pneumothorax will 
follow Of course the lack of probability 
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called pai-kan, whereas the city dweller 
dnnks mild nee wine 

The relative frequency of esophageal 
cancer among Japanese men and its pos- 
sible relation to the consumption of hot 
Japanese saki has been noted by Nagayo 

SUMMARY 

Statistical comparisons of cancer mor- 
tality among the different races may be a 
source of important information upon the 
remote causes of cancer 

A study of cancer statistics among differ- 
ent races indicates httle difference in racial 
susceptibility to cancer generally, but 


marked differences m the incidence of 
cancer of different organs in the various 
races 

The important question that remains to 
be answered is whether these differences 
are due to racial susceptibility, individual 
susceptibility, or to external factors that 
are determined by habits and customs 
The evidence would seem to favor the view 
that individual susceptibility may be a 
more important factor than racial sus- 
ceptibility The extent to which these 
remarkable differences are due to intrinsic 
factors or to extrinsic factors is a problem 
for further study and investigation 
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tion had been marked by continuous retro- 
gression 

CASE REPORTS 2 

Case 1 Male, 30 years of age, had a 
pulmonary hemorrhage on Aug 15, 1920 


occasions, disclosed signs^of small healed 
tuberculous lesions at both apices, corrobo- 
rated by vray examination 

The onset of spontaneous pneumothorax 
was on March 24, 1923, with sudden 
sharp agonizing pain in the left chest as 



Fig 3 -A (lop) Case 1 Partial left pneumothorax in outer 
third of chest with slight shift of the mediastinum 
Fig 2 -B Complete re -expansion of left lung 
Fig 3-A ( bottom ) Case 1 Partial left pneumothorax during 

inspiration 

Fig 3 B The same during expiration showing exaggeration 
of pneumothorax and mediastinal deviation 


He was treated in pnvate sanatoria and 
at Veterans’ Hospital, New Haven, until 
July, 1922, when he was discharged asanar- - 
rested case There was also a history of 
syphilis in 1916, for which he received 29 
salvarsan injections and 125 mercury in- 
jections Several blood Wassermann tests 
m 1921 and 1922 were negatrv e Examina- 
tion Jan 3, 1923, as on several previous 

5 From (a) L S Veterans Administration of New 
York Cm (6) Tuberculosis Clinics of Department of 
Health, New York Cit> 


the patient was alighting from a subway 
tram He had to be taken home m a taxi 
where he remained for two days, suffering 
from intense pain m the left chest and 
some dyspnea He was in bed one week 
The symptoms gradually subsided and 
abated entirely in three weeks 
When seen two days after this onset 
the patient looked pale, but not acutely ill 
He walked slowly, appeared anxious, and 
favored the left side while w alkin g 0 r 
moving Temperature and pulse were 
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associates at the California Institute of 
Technology, in Pasadena In the latter 
part of 1930 a clinical study was begun to 
determine the effect of very penetrating 
\-rays on inoperable carcmoma From 
the outset we have been interested, not 
m justifying the use of supervoltage equip- 
ment, but in observing its effects on malig- 
nant lesions, recognizing that final judg- 
ment must be based on therapeutic re- 
sults 

At the W K Kellogg Laboratory, 
746 patients with inoperable malignant 
lesions have been treated since October, 
1930 During the last five years we have, 
m the mam, limited our work to deep- 
seated lesions of the prostate, rectum, 
bladder, esophagus, kidney, and to ad- 
vanced carcmoma of the cervix we have 
also irradiated cancer of the pharynx, 
larynx, breast, and testicle With very 
rare exceptions, diagnoses were confirmed 
by biopsy In the cases with fatal termi- 
nation SO per cent of autopsies have been 
obtained and this has been of great im- 
portance to an understanding of results 

At the time we started our work, no 
therapy with supervoltage had been at- 
tempted, and it was, therefore, considered 
desirable to proceed very cautiously, closely 
observing the effect on the patient’s 
general condition, the skin, the sub- 
cutaneous tissues, irradiated organs, and 
adjacent structures as well as on the lesion 
itself Dunng the first two years the 
large majority of patients accepted had 
very advanced lesions and in many in- 
stances these patients had previously 
received unsuccessful treatment with ra- 
dium, x-rays, or both Small cycles of 
treatment were administered at intervals 
Only a few of these patients are now living, 
but the observations made during their 
lifetimes and the findings at autopsy in- 
dicated to us that m all probability the 
doses used had been inadequate! md that 
higher doses and increased treatment rate 

should be tried , 

In order to reach a high total depth dose in 

supervoltage treatment it is nec 
employ field sizes which will include the 


entire tumor and to cross-fire this region 
from as many fields as can be satisfactorily 
utilized on the skm Our present treat- 
ment factors are 900 kv , 3 ma , 6 mm steel 
plus 1 mm lead filter, 58 cm target-skin 
distance, intensity 15 r per minute as 
measured by a standard au chamber 
This quahty of radiation is characterized 
by a half value layer of 6 5 cm of water or 
S 1 mm of copper 

Up to October, 1936, 161 cases of car- 
cmoma of the cervix have been irradiated, 
93 per cent of these patients bemg classi- 
fied in Groups III and IV (Schmitz) or as 
victims of post-operative recurrence All 
cases were accepted for treatment if they 
were not terminally cachectic, if they 
showed no definite evidence of distant 
metastases, and if there was no gross 
ulceration of the bladder wall Many of 
these patients had far advanced cancer, 
but were taken for whatever palliation 
could be achieved Preferably a single 
cycle of treatment was given through 
from six to eight 10 X 15 cm portals and 
usually at a daily treatment rate of 300 r 
over one field The total dose varied 
between 10,000 and 20,000 r as measured 
in au Individualization of the treatment 
plan in each case is requued and depends 
not only on the patient’s general con- 
dition, but also on the skm effect and on the 
reaction of the organs and tissues im- 
mediately adjacent to the tumor With 
this method we have rarely seen dangerous 
complications or serious sequelse In a 
small group of patients, with the hope of 
improving our results, a treatment tech- 
nic which provided a higher total dose and 
a greater daily intensity was employed 
However, we do not feel that such intensive 
treatment is warranted since we have seen 
irreparable damage to the bladder and 
rectal mucosa, even though there was no 
st rikin g cu tan eous reaction The primary 
regression m mid- and late-stage cervical 
carcmoma has been very encouraging 
All of the post-operative cases and roughly 
half of our other cervix patients have 
been treated by supervoltage x-rays alone, 
the balance by supervoltage supplemented 
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borne m mind that the struggle against 
death is not concerned with carcinoma 
alone, for alhed with death are all the 
forces which accompany senility 

In the mam, results m bladder car- 
cinoma have not been reassuring 

In rectal carcinoma also the results 
have been disappointing In general, we 
have not observed much permanent bene- 
fit in rare instances a fixed lesion has 
shown marked regression and has been 
rendered operable In some eases worth- 
while palliation was achieved, as evidenced 
by occasional reduction of growth and 
cessation of hemorrhage 

Renal tumors have done well In two 
out of six cases of Wilms’ type, regression 
was so marked that nephrectomy was 
easily performed These two patients 
are alive and well Out of eight cases of 
post-operative hypernephroma m which 
tumor tissue remained in the renal vein, 
four show no evidence of malignancy 
following supervoltage therapy 

Palliation for varying periods of time 
has been observed in esophageal cases 
Few patients m this group have survived 
more than one year, and none for two 
years 

In testicular cases we have irradiated 
not only the site of the primary tumor, but 
also the lymphatic channels through which 
the disease commonly spreads Except 


m a few patients who had resistant lesions, 
the results ha\e been encouraging, even 
though distant metastases were present 
m a few patients at the inception of 
treatment 

Our observations thus far in mid- and 
late stages of cancer of the breast lead us 
to beheve that there is little or no addi- 
tional advantage m supervoltage therapy 
as against adequate irradiation with 200 
kv 

In the x-ray treatment of carcinoma of 
the larynx and pharynx, Coutard has 
pointed the way, and although quite com- 
parable results m certain cases can be at- 
tained with supervoltage, it would seem 
that 200 kv irradiation provides sufficient 
ionization m the tumor-beanng regions 
involved 

It is obvious that it is too early to draw 
final conclusions regarding supervoltage 
irradiation Fortunately, therapy of this 
type is being earned on in a number of 
laboratories m this country and abroad 
It is to be hoped that co-operation between 
these climes will result in a better under- 
standing of the proper use of this agent 
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screens with ordinary good contact , hard- 
nesses 50 kv peak and 80 kv peak, both 
through 2 mm Al, unsharpnesses from 0 


On calculating the profiles of these 
shadows, it was striking how httle injury 
was done by small degrees of unsharpness 



Tfitr 1 Visibility of a thin narrow cone in double screen roentgenograms with vury- 
deerees of unsharpness 50 kv and 80 kv both with 2 mm Al Pair of hardwood 
mg aegr jj^eter near one end tapering to 0 5 mm near the other Unsharpnesses 
f nn tn 1 0 0 0 and 3 0 mm Shadows run together where unsharpness is 1 3 times 
d meter of shadow of stick Increase of object distance m order to increase the un 
sharpness results in magnification 


Truncated end of cone marked m pencil 


to 3 mm The shadows were distinguish- 
able on the original film when 

U , < 1 3d (!) 

Difference between 50 kv and 80 kv was 
imperceptible 


and how rapidly the profile became de- 
graded as soon as unsharpness reached the 
diameter of the cylinder (Fig 2) 

By taking one of these degraded profiles 
and calculating the effect upon it of a 
further “dose” of unsharpness, one can 
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Fig 11 (left) Case 7 Complete left pneumothorax with large emphysematous bleb directly adjacent to 
it and irregularity of visceral pleural margin overlying emphysematous bleb 

Fig 12 (right) Case 7 Ten weeLs later Pneumothorax slightly diminished pleural irregularity 
absent 


studies with a concentrated sputum all 
proved to be negative X-ray examination 
Oct 14, 1935 (Fig 11), showed a partial 
left pneumothorax with fluid m the lower 
portion of the chest Dec 9, 1935 (Fig 
12), there is some re-expansion of the col- 
lapsed lung with a rise m the level of the 
fluid A large, oval area of rarefaction is 
visualized m the mid-lung field just be- 
neath the visceral pleura The appearance 
is very suggestive of an emphysematous 
bleb Jan 20, 1936, the left lung is re-ex- 
pandrng There is thickening of the vis- 
ceral pleura and fluid at the base The 
lung re-expansion has increased, the medi- 
astinum is not shifted The right lung 
appears clear March 16, 1936, no change 
Aug 11, 1936, the left chest shows slight 
clouding at the base which is less than pre- 
viously and due to thickened pleura The 
lung-fields are otherwise negative Nov 
2, 1936, left basal pleuritic thickening and 
slight displacement of the mediastinum to 
the left, chest is otherwise negative Feb 
25, 1937 (Fig 13), mediastinum still 
shows a shght sluft to the left The left 
costophremc sinus is clouded In the mid- 
portion of the left fourth and fifth inter- 
spaces there is noted an irregular lung 


translucency which outlines to a much 
less degree and extent the bleb formation 
that was so well made out in the original 
films with the pneumothorax 

During the entire observation of the 
patient in the Health Department Clinic 
he had no complaints, feeling perfectly 
well 

Jan 4, 1937 — Mantoux test — 0 1 mgm 1 
plus ( ? ) 



Fig 13 Case 7 Pneumothorax disappeared 
The emph> sematous bleb is present but not 
clearly delineated 
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watts per actual mm 2 of focal spot) and 
for a rotating target (about six tunes that), 
and has calculated and plotted the rela- 


two discrepancies balance within 5 per cent 
for 4 mm hue focus and 1 mm rotating 
target from % 0 sec to y 4 sec I have 


U (combined effect of U„ and U 
* y m 

for o thin cylinder of diameter d 



Value! of U 0 i V O 4, X 0 6, B08, 10 9, •10, Oil, fl I 2 

Fig 3 Effective or observed ' unsharpness of the shadow of a thin cylinder 
caused by combined action of geometric unsharpness and movement unsharpness 
Contours along points of equal observed unsharpness turn out to be circles 


tion of exposure time to resultant unsharp- 
ness, supposing tube distance fixed (say 
at 1 5 meters) and choosing a diameter of 
focal spot just big enough to carry the 
load Of course this is not what we do 
We tak e our tube with a given focal spot 
and change the distance, putting it just 
as far away as we can and still get a full 
exposure in the given time with the per- 
mitted load This changes the magnifica- 
tion of unsharpnesses as well as of the whole 
object Also, Warren ignored the permis- 
sion to use slightly heavier loads at very 
short exposure times By chance these 


taken a shghtly heavier loading than War- 
ren took as permissible on rotating anode 
Figure 4 shows how geometric unsharp- 
ness increases as one shortens the exposure 
tune and how movement unsharpness in- 
creases as one lengthens the exposure time 
Adding the two sorts of unsharpness, one 
observes an optimum exposure tune, where 
total unsharpness is at a minimum Tak- 
ing the more accurate evaluation of result- 
ant unsharpness according to Equation 2, 
one sees that that definition is better than 
one had thought at first, and that one should 
choose a shghtly different exposure tune 
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A Schick (11) states that Schminker 
and Kjaegrood hold congenital pulmonary 
cysts as etiological factors The rupture 
of a superficially located cyst gives rise to 
the pneumothorax They regard these 
cysts as developmental congenital anoma- 
lies of pulmonary alveoli The author 
was able to demonstrate one case clinically 
and roentgenologically from the clinic of 
Juhus Bauer, of Vienna, of a cyst as the 
case of idiopathic spontaneous pneumo- 
thorax 

The Editor of “Queries and Minor 
Notes,” Journal of American Medical 
Association (12), makes the folio wmg 
statements “The most common cause of 
spontaneous idiopathic pneumothorax is 
the rupture of an emphysematous vesi- 
cle These vesicles depend on scar tissue 
involving a bronchiole m such a manner 
as to produce expiratory obstruction 
There results gradual ovennfiation of the 
affected lobule with ultimate perforation 
into the pleural cavity ” 

L K Sycamore (13) reports a case of re- 
current idiopathic spontaneous pneumo- 
thorax of the relapsing type with a pro- 
nounced tension pneumothorax in one at- 
tack The emphysematous bulla, which 
was apparently the etiologic factor, was 
plainly visible on the roentgenogram 

SUMMARY 

1 The cases here reported constitute 
an interesting variety of spontaneous 
pneumothorax, namely, one idiopathic case, 
two occurring in the presence of latent 
minimal tuberculosis, but in otherwise 
healthy individuals, with no activity 
following re-expansion of lungs , two second- 
ary to chronic adhesive pleurisy and asth- 
matic bronchitis, one in an infant com- 
plicating lobar pneumonia and one case re- 
sulting from an emphysematous bleb dem- 
onstrated roentgenologically One of 
the senes showed three occurrences, two 
years apart, with complete re-expansion 
each time, one failed to re-expand seven 
years follow mg collapse 

2 Spontaneous pneumothorax, essen- 


tial, -without demonstrable antecedent pul- 
monary or pleural pathology, is compara- 
tively rare, but that it does occur -with 
greater frequency is no longer doubtful 

3 A plausible theory for the possibility 
of such an accidental occurrence in a 
healthy individual with healthy lungs is of- 
fered by the authors 

4 Sudden sharp pain accompanied by 
a choking sensation in one side of the chest 
are the invariable symptoms, dyspnea is 
present to a greater or lesser degree, while 
cough is not a prominent symptom 

5 Fluoroscopy alone is not sufficient to 
exclude a partial spontaneous pneumotho- 
rax In a suspicious case, roentgenograms 
durmg both phases of respiration are neces- 
sary Progress can be definitely checked 
by serial x-ray examinations 

6 Cases of spontaneous pneumothorax, 
idiopathic, or those secondary to shght 
pleural or pulmonary pathology, including 
healed cases of tuberculosis, all tend to re- 
covery 

7 Treatment is essentially sympto- 
matic If respiratory distress is pro- 
nounced, deflation is resorted to 
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Substituting value of area from (5) 


U* 


0 132 
tx 


If the object is moving 5 mm per sec , 
allowing for magnification, 


U m = 5 X 


200 

200-15 


t = 5 4/ 


Substituting this value in Equation (6) 
U 2 = 0 132 X 7 o7x^H~ l 

+ 29r 0 0173\- 2/3 
= 1 Oi -^ 3 + 0 5 a ~ 2/3 
U„ = 1 22x~ h ' 3 

(Chantrame has aheady remarked that 
sharpness improves only with the third 
root of the tube loading ) 


Relation of best attainable sharpness 
to load on focal spot 



Loading of focal spot, ma per mm 2 apparent area 

Fie 6 Economics of tube loading Gradual improvement in best available definition of a moving 
object as one increases tbe permitted loading on the focal spot 


Then from Equation (2) 

U = + 29 t 2 (6) 

0 tx 

differ entaating 

= -0 13 + 58 1 

dt 

U 0 ‘ is at a minimum when 

5S t - 0 132a -1 * -3 = 0 

/ = 0 132 , v~* / ^ * 

* That the coefficient is the same as m Equation 6 
13 a mere accident 


If object moves only 2 5 mm per sec , 
then 

[7/ = 0 9S.r -l/3 

Note also that we have now to amend 
Bouwers’ (1) statement that unsharpness 
is least when geometric unsharpness is 
twice movement unsharpness and say 
instead that 

U„ is least when U* = 2U m 5 
t e , when U, = 1 4t/„ 



RACIAL VARIATIONS IN THE INCIDENCE OF CANCER 1 

By Sir G LENTHAL CHEATLE, London, and MAX CUTLER, M D , Chicago 


T ==HE study of the racial incidence of this 
disease creates an enormous interest 
in the cluneal side of the investigation 
into the processes of cancer To such an 
extent is this interest stimulated that it 
rivals the importance of laboratory experi- 
ments Moreover, the possibility of pre- 
venting the disease looms large in the study 
of its racial incidence 

The whole question of racial incidence is 
crying out for general, specific, and more 
detailed investigation In Great Britain 
alone, for example, although the general 
incidence of cancer is fairly well estimated, 
there are still gaps in our information con- 
cerning Scotland, Ireland, and Wales, in 
England itself there are races of different 
descent 

Besides an inquiry mto the racial rela- 
tion of a cancer patient, the reports of the 
racial incidence of cancer would be en- 
hanced if the family history in relation to 
cancer were included in the report of each 
individual The question of the impor- 
tance of the family history of each patient 
has been raised by Waaler, of Norway 
With great care, determination, and ac- 
curacy he has conducted an inquiry mto 
the family histones of sisters suffering from 
cancer He proved the hereditary influ- 
ence to his own satisfaction m 30 per cent in 
some districts and m 70 per cent in others 


other reasons with which we need not 
trouble this meeting, was rendered out of 
the question 

In the time and space allotted to us, and 
for lack of specific information, it is impos- 
sible to make our survey as complete as it 
will be at some future time For example, 
a racial survey of cancer in Great Britain 
cannot be complete until the incidence of 
the disease can be observed in Ireland, Scot- 
land, Wales, and England In some parts of 
England the races can be traced back to 
Saxons, Danes, and Normans In America, 
races are very mixed in places and in others 
they are segregated Obviously, the racial 
incidence of cancer would be purer in the 
areas where races are segregated than in 
those parts where the races are mixed Al- 
though Jews hve m areas where they are 
mixed with Gentiles, they remain a fairly 
pure race Their family histones, there- 
fore, would be of importance in any coun- 
try It would be interesting to discover 
whether their environments in the differ- 
ent countries in which they hve make any 
difference in the incidence of cancer 
among them 

There are, however, some interesting 
facts which emerge from the study of the 
racial incidence of cancer The coolies in 
Sumatra, for example, are either Javanese 
or Chinese — both hve under similar social 


A combination of racial and individual 
family histones of every person suffering 
from cancer would be highly instructive 
and would add to the value of racial con- 
nections One of us (G L C ) tried in 
London in a very humble way to elicit 
family histones m his cases of cancer of the 
breast In going into the matter, he 
found that he would require a staff of tact- 
ful and skillful inquirers of such large and 
expensive proportions that the investiga- 
tion by a single person, for this and many 


i before the Fifth International Congress 

ol Radiology in Chicago, Sept 13-17, 1937 


and climatic conditions and do not mter- 

■ marry It has been found that the total 
mortality from cancer among the coohes is 
about as high as among corresponding age 

i groups in Holland, and it is not very dif- 
ferent for Javanese and Chinese The or- 
gan incidence, however, shows extraordi- 
nary variations The most frequent form 

■ of cancer among the coohes is a primary 
1 liver-cell cancer (not bile duct cancer), 
- which is almost always associated with 
7 cirrhosis of the liver, a type of cancer 
s which is extremely rare among Europeans 

Next m frequency among the Chinese is 
4S5 



THE ROLE OF PERIRENAL INJECTIONS OF GAS IN THE RADIOLOGICAL STUDY 

OF THE ADRENAL GLANDS 1 

By CESARE GIANTURCO, M D , and CHARLES H DRENCKHAHN, M D , Urbana, III 
From Sections on Roentgenology and Internal Medicine, Carle Hospital Clinic 


ERIRENAL air injections for better 
roentgen visualization of the kidneys 
were used as early as 1921 by Carelh, 
but only recently Cahill and his associates 
reported the use of this method for the 


TECHNIC 

A number of technics were described in 
the early 1920’s for the perirenal injection 
of gas From a review of the literature it 
seems that the original method of Carelh 




Copyrichlid by Vijoi Friits Paris, and rcprinUd by Ihsir ptrmnswtu 

Fig 1 Cross-section of body at level of the second 
lumbar vertebra 1 Method of Chevassu and Marngot, 
2 Method of Morel-Kahn 3 Method of Carelh a Para- 
renal space, b Perirenal space c Zucherhandl fascia, 
d Quad lumbans fascia S Sacrospmalis muscle Pi 
Psoas muscle, K Kidney, Q Quad lumbans muscle, 
Pa Pancreas, Co Colon, and A Aorta 


visualization of the adrenal glands In 
our opinion this technic is a very valuable 
one because it often eliminates the danger 
connected with surgical exploration of the 
adrenal regions In this paper we shah 
attempt to present our own experience with 
the method and the diagnostic results ob- 
tained 

Tpresented before the Frf th In nunanonal Congress 
of Radiology m Chicago, Sept 1 


did not give as satisfactory results as the 
methods described later by Chevassu and 
Marngot, by Soubiran, and by Morel-Kahn 
A study of a cross-section of the body at the 
level of the second lumbar (Fig 1) will 
easily explain why no smgle method can be 
expected to give 100 per cent results Re- 
gardless of the technic followed, the in- 
jection must, be made at a great depth and 
into a very small space We have used 



CLINICAL OBSERVATIONS IN THE TREATMENT OF CANCER 
BY SUPERVOLTAGE X-RAYS 1 

By SEELEY G MUDD, M D , CLYDE K EMERY, M D , and LEO M LEVI, M D , 

Pasadena, California 

From the W K Kellogg Laboratory, California Institute of Technology 


HEORETICAL considerations make 

it reasonable to expect that super- 
voltage x-rays provide a much greater 
depth dose than is obtained by the use of 
200 kv x-rays (at from 50 to 70 cm T S D ) 
or by the radium bomb as employed 
therapeutically at a much shorter distance 
from the skin (6 to 10 cm ) 

The initial outlay for supervoltage equip- 
ment is approximately five t im es that of 
200 kv apparatus, and consequently 
therapy costs, r for r, are higher than with 
200 kv However, supervoltage has four 
(and possibly five) advantages over 200 
kv m the treatment of deep-seated lesions 


and present-day equipment, providing high 
intensities, is mechanically very satis- 
factory and this type of radiation is much 
more effectively employed to-day than 
five or ten years ago It would be a 
serious economic waste if 200 kv equip- 
ment were replaced, even in part, by super- 
voltage equipment unless the latter is 
judged by clinical performance to be far 
superior It is a comparatively new mo- 
dality with which to combat cancer, and 
its appropnate use and limitations are 
still being investigated 

There are only a few centers in the 
world where a radium bomb is available 


(1) Increase of skin tolerance — based 
on the dosage measured with a 
standard an chamber 

(2) Greater penetrabon of the beam 
itself — providing intrinsically a 
greater depth dose at ten or more 
centimeters 

(3) Relabve independence of depth dose 
on portal dimensions, thus per- 
mitting the selecbon of mulbple 
therapeubc fields of just sufficient 
size to include the volume to be 
irradiated The skin area in this 
way can be used to greater ad- 
vantage and irradiahon of tissues 
and organs adjacent to the tumor 
minimized 

(4) The more uniform distnbutaon of 
radiation at 10 cm depth 

(5) The possible existence, suggested 
by some workers, of a biological 
advantage due to wave length 

Considering both treatment and equip- 
ment costs, 200 kv is extremely prachcal 

Treatment can be had at moderate cost 

1 Pn.scnt(_d before the Fifth International Congress 

of Radiolog} m Chicago, Sept 13-17 193S 


Under the existing limitabons of intensity, 
treatment time is prolonged and m con- 
sequence the number of pabents who can 
receive therapy of this type is relabvely 
small Moreover, the high price of the 
bomb makes treatment very expensive 
If unquesboned advantage is finally at- 
tributed to the very short wave lengths 
charactensbc of radium bomb treatment, 
then a qmte comparable quality of radia- 
bon can be obtained by building x-ray 
equipment to operate at higher voltages 
than are now used Supervoltage has 
four advantages over the radium bomb 
as it is commonly employed m therapy 
(1) greater depth dose, (2) much greater 
intensity, (3) far more flexibility, since 
the size of the field and the rate of treat- 
ment can be varied within wide limits, 
(4) lower cost of treatment because super- 
voltage tubes can be constructed for only 
one-fourth to one-fifth of the cost of the 
five-gram radium bomb, and because 
these tubes can be designed to treat from 
two to four pabents simultaneously. 

The first x-ray equipment to be operated 
at potentials over 300 kv was con- 
structed m 1928 by Launtsen (1,2) and his 
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Tig 2 Normal adrenal glands visualized by pen Fig 3 Appearance of gas in psoas muscle 

renal injection of gas 


years 1920 to 1924 It is obvious, how- 
ever, that the procedure should be used 
only when there is a sufficiently strong sus- 
picion of adrenal pathology and when ob- 
jective evidence cannot be obtained by 
ordinary clinical means 

After a satisfactory injection has been 
accomplished, the adrenal glands should 
be studied with roentgenograms taken in 
the anteroposterior, postero-antenor, and 
oblique positions, with Bucky grid, in 
apnea, with exposures not exceeding two 
seconds Normal adrenal glands (Fig 2) 
will resemble small phrygian caps over the 
upper poles of the kidney, the average 
normal size being 3 by 4 cm Hyper- 
trophy of the adrenals and tumors will be 
outlined with varying clarity against the 
dark background of the surrounding gas 

CASE REPORTS 

Case 1 A white, unmarried male, 22 
years of age, was admitted to the Clinic 
on Nov 2, 1936, complaining of “attacks” 
since August, 1936 He had had these 
“attacks" for a period of two months, and 
he also had had these “attacks” for a 


period of two months two years previously 
At that time they were apparently re- 
lieved by the extraction of infected wis- 
dom teeth The “attacks” consisted of a 
weak feelmg over the heart, heavy forceful 
beating of the heart, nausea, and a 
“splitting” headache They occurred at 
mght and usually awakened him from 
sleep They seemed to be dependent on 
nervous strain during the previous day 
Each "attack" lasted from five to ten min- 
utes 

Routine examination and x-rays were 
negative X-rays following an injection 
(Fig 4) showed a round tumor 12 cm in 
diameter in the region of the right adrenal 
Injections of from 4 to 6 minims of adrena- 
lin intravenously provoked an identical 
attack in one minute The blood pressure 
rose to 220/120, and in from five to eight 
minutes the blood pressure was normal, 
and the attack was over The experi- 
ment was done both pre- and post-opera- 
tively On Jan S, 1937, a large benign 
paraganglioma was removed from the site 
of the right adrenal There have been no 
attacks since the removal of the tumor 
Case 2 A white, married female, 50 
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with radium However, in general we 
prefer the combined method Of 42 pa- 
tients m Group III, 19 (45 per cent) are 
alive with no definite evidence of disease, 
out of 86 in Group IV, 18 (21 per cent) 
are living and apparently well, and of 22 
post-operative recurrences, six (27 1 per 
cent) are clinically free of disease Our 
patients post-date treatment from one to 
four years These results include 25 Stage 
III and Stage IV (Schmitz) cases with 
a residual fibrosis of the broad ligaments 
which after repeated pelvic examinations, 
over at least a year’s time, reveal no definite 
evidence of malignancy It is only too 
clear that the follow-up period is inade- 
quate and that a number of recurrences 
are to be expected These data are in- 
cluded as an interim report for the purpose 
of indicating the immediate effects of super- 
voltage irradiation Radiation sickness 
is uncommon but if the patient's general 
condition is poor at the start, treatment is 
not well tolerated Maintenance of a 
patient’s weight is important Watery 
diarrhea and mild cystitis are frequently 
noted at the conclusion of the pelvic cycle 
While during treatment many of these 
patients develop a marked erythema, with 
or without vesiculation m the perineum 
and in the intergluteal fold, the cutaneous 
reaction subsides within a few weeks with- 
out noteworthy sequelae Contraction of 
. the upper vagina and telangiectasia over 
the cervical mucosa are occasionally seen 
Cystoscopic examination in a few patients 
several months after a pelvic cycle has 
shown moderate telangiectasia and con- 
traction of the bladder mucosa 
By the use of two small ionization 
chambers we have determined what we 
believe to be the most serviceable portals 
m teleradiation for cervical carcinoma 
One of the ionization chambers is placed 
at the center of the portal of entry of the 
beam and the other within the posterior 
vaginal fornix By this means it is also 
possible to make sure that patients are 
properly set up for treatment Of course, 
the ionization chamber readings vary m 
patients of different weights and physical 


habitus In a woman 5 feet 4 inches m 
height, weighing 140 pounds, the intensity in 
the posterior vagina was 3S per cent of the 
dose applied to the anterior pubic field, 48 
per cent of the dose over the perineal portal, 
48 per cent of the dose at the coccygeal field, 
and 3S per cent of the dose applied over the 
sacral portal Four 10 X 15 cm fields 
were used, the longer dimension across the 
pelvis When 10 X 10 or 10 X 15 cm 
lateral portals were used the intensity m 
the posterior fornix was 25 per cent 
Up to October, 1936, 104 cases of proven 
carcinoma of the prostate have been ir- 
radiated In a large number of these, 
there has been regression of the local 
lesion The prostate becomes softer, 
smaller, and less nodular, occasionally 
the nodules disappear In these lesions 
regression takes place slowly and it is 
sometimes a number of months before 
any improvement is noted The general 
condition of the patient has usually re 
mained satisfactory under treatment, but 
if troublesome cystitis develops we have 
found it desirable to discontinue treat- 
ment for several weeks Under these 
cncumstances it is then frequently possi- 
ble, and occasionally desirable, to ad- 
minister a second cycle of treatment 
Smce most of these patients have had 
transurethral resection with relief of uri- 
nary obstruction prior to treatment, and 
smce it is well known that umrradiated 
carcinoma of the prostate is a disease 
which sometimes progresses slowly, the 
palliation achieved is difficult to evaluate 
However, in our group of cases there has 
been a change of trend in this disease 
smce noteworthy regression of the local 
lesion has taken place m over half of all 
the persons treated Again as an interim 
report it may be of interest to note that 
3S (36 per cent) of our patients are living, 
of whom 31 have been free of symptoms 
for periods varying from one to four years 
In only a few cases has subsequent re- 
section been necessary Patients have 
died chiefly from metastases In pro- 
static malignancy, as well as with cancer 
m other locations in the aged, it must be 
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usefulness of this procedure in the diag- 
nosis of adrenal diseases, and report two 
illustrative cases 
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SHARPNESS OF SHADOWS IN RADIOGRAPHY OF THE LUNGS 

By R R NEWELL, M D , San Francisco 
From the Stanford University School of Medicine 


ABSTRACT 

The author discusses relationship of eaposure time 
to sharpness of i-ray shadow and arrest of movement 
for radiography of the chest He uses a new cntenon 
of sharpness, namely, the visibility of the small pul- 
monary vessels (idealized) He gives relationship 
between permissible loadings on the focal spot to the 
degree of sharpness attainable. Unsharpness varies 
inversely with the cube root of tube loading (ma per 
mm 5 apparent focal spot) X-ray tubes with sta- 
tionary anode are incapable of resolving 0 5 mm pul- 
monary vessels set 0.25 mm apart and moving 5 mm 
per second With present apparatus the best arrest 
of lung detad moving 5 mm per second is with 1 mm 
focal spot on a rotating anode, */« sec , 200 ma at 1 
meter distance To use 2 mm focal spot, 500 ma , at 2 
meters is almost as good, and might be preferred on ac- 
count of better detail in bones and lesser magnification 
of heart shadow 

S OON after the Rotalix tube was de- 
veloped, Bouwers (1) calculated the 
optimum exposure time to produce 
the sharpest shadow of a moving object 
Warren (2) noted that the unsharpness due 
to finite size of focal spot and that due to 
movement are not simply additive as 
Bouwers had taken them, but that the ob- 
served unsharpness is less than the sum of 
geometric unsharpness and movement un- 
sharpness He has given graphs of ob- 


0 8 mm unsharpness 54 per cent thicker 
He notes that lie unsharpness of screens 
is so bad that there is hardly any advan- 
tage in going from 0 4 to 0 2 mm unsharp- 
ness of shadow 

In the case of the lung, we are dealing 
with small vessels Let us consider the 
shadow of a thin cylinder The absorption 
is only a few per cent, so can be taken pro- 
portional to the thickness The center of 
the shadow is denser than the edges The 
profile of the shadow is (proportional to) a 
semicircle if we have no movement, and the 
focal spot is a point 

If we move the cylinder under a point 
focus, or if we hold the cylinder still and 
use a broad focus, the shadow will be de- 
graded — and in the same way by either 
mechanism The new” profile can be calcu- 
lated by summing the shadows cast by 
each portion (I used tenths) of the target 
face (or, for movement unsharpness, each 
portion of exposure time) We can desig- 
nate these unsharpnesses by the total in- 
crease in -width of the shadow 


served unsharpness related to exposure 
times for two speeds of movement (5 mm 
per sec and 2 5 mm per sec ) and for two 
permitted focal spot loadings (hue focus 
on a stationary anode and on a rotating 
anode) And he gives his recommendations 
for technic in chest radiography based on 
these calculations 

Both of these authors have considered 
the shadow of a sharp edge But fuzziness 
of a large shadow is not of much im- 
portance Chantraine (3) has given a 
dictum, “A picture is to be taken as clearer 
than another if it shows smaller details,” 
with which I agree He made some ex- 
periments with rape seeds and concludes 
that for visibility on non-screen film an 
unsharpness of 0 2 mm requires that the 
object be 11 per cent thicker, for 0 4 mm 
unsharpness 23 per cent thicker, and for 


Some preliminary trials convinced me 
that an astonishing amount of unsharpness 
is required to obliterate the shadow of a 
thin cylinder It seemed promising to 
try a more delicate test, namely, the abil- 
ity to see the separation between two thin 
cylinders separated a short distance Two 
long cones were made of lignum vitae (ab- 
sorption practically identical with that of 
water) These were S5 mm long and 
tapered from 3 2 mm diameter at the butt 
to 0 5 mm at the 82 mm mark They 
were tied to a piece of film base so that the 
separation was everywhere about one-half 
their diameter By raising them varying 
distances above the film and using a large 
square focal spot (4 mm ), their shadows 
could be given varying degrees of (geo- 
metric) unsharpness Figure 1 shows the 
result using new Patterson par-speed 
403 
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month 


The St Lotus Society of Radiologists — President, 
Joseph C Peden, M D , 634 N Grand Blvd , Secre 
lary, W K Mueller, M D , 607 N Grand Blvd 
Meetings fourth Wednesday of each month 
NEBRASKA 

Nebraska Radiological Society — President L W 
Rowe, M D , 128 N 13th St Lincoln, Secretary 
D Arnold Dowell, M D , 1X7 S 17th St , Omaha 
Meetings first Wednesday of each month atCpsi in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAY SOCIETi. 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President Frank E Wheatley, 
M D , 520 Beacon St , Boston Secretary, E C 
Vogt MD 300 Longwood Axe , Boston Meetings 
third Friday of each month from October to May 
inclusive, usually at Boston Medical Library 

NEW HAMPSHIRE 

See New England Roentgen Ray Society 
NEW JERSEY 
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president Milton Fnedman MD Newark Beth 
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Midwinter in Newark as called by president 


Brooklyn Roentgen Society —President Albert Volt 2 
MD 115-120 Myrtle Avenue Richmond Hill 
Vice president A I L Bell M » ^ Island 
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Long Island Radtologtcal Society — President, David 
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Rochester Roentgen-ray Society — Chairman Joseph 
H Green, M D , 277 Alexander St , Secretary, S C 
Davidson M D , 277 Alexander St Meetings at 
convenience of committee 


Society of Radiological Economics of New York — 
President Albert L Voltz M D , 115-120 Myrtle 
Ave Richmond Hill Vice-president M M Pome 
ranz M D 911 Park 4.ve , New York City, Secre 
lary, W F Francis M D Treasurer Theodore 
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Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President 
Robert P Noble M D 127 W Hargett St. Raleigh 
Vice president A L Daughtndge M D 144 Coast 
Line St Rocky Mount Secretary-Treasurer, Major 
I Fleming M D 404 Falls Road Rocky Mount. 
Meetings with State meeting in May and meeting in 
October 
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Cleveland Radtologtcal Society — President, North W 
Shetter M D Lakewood City Hospital Lakewood 
Vice president John Heberdwg M D St Eliza 
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get the resultant geometric plus move- 
ment unsharpness on the shadow of a thin 
cylinder [U t = 1 mm , U m = 2 mm ] 



X tv Jtu ot toXMt* of 



immediately that circles nm satisfactorily 
close to the contours of this plot, and one 
can write 

US = US + uj ( 2 ) 

The practical problem is this If "one 
makes the exposure time short to stop 


Rttuttont 

gtovttt c ptvs /vortmttt 
0 4+02 



0 6+06 


0 4 + 08 
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0 8+08 



0 8 + 10 



Fig 2 Profiles of roentgen shadows of a thin cylinder under varying degrees and 
Lind of unsharpness 


gives, of course, the same effect as 

[Ug - 2 mm , U„ — 1 mm ] 

Profiles of the resultants, called U a , are 
shown arranged alongside the profiles of 
the U a ' s which they most nearly match, 
and which may be used as numerical meas- 
ures of the U 0 ’s Figure 3 shows a plot 
of b„ against U, and U„ It appears 


movement, then the focal spot must be 
made large to carry the heavy current, 
and U, wall be large If one makes the 
focal spot small, then the tube cannot be 
loaded so heavily and exposure time must be 
long, making U m large What is the best 
compromise ^ 

Warren has considered the maximum 
permissible loading for a hne focus (250 
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*5 5 'Observed ' unsharpness reMed to ^ jlnuon and the slower the optimum ex- 

object Note that the slower the movement the be t 
posure time 


The results will be different for different 
speeds of movement and for various per- 
mitted tube loadings, of course Figure 5 
shows what betterment one can expect by 
using a rotating anode, or in case the object 
is movmg only 2 5 mm per sec These 
are the cases considered by Warren My 
calculations point to shorter optunum ex- 
posures than his do 

The general relationship of best avail- 
able definition to permitted tube loading is 
plotted in Figure 6 

Note that the 2 mm spot on the rotating 
target is not so good as the 1 mm spot 
Just on the basis of sharp lung detail one 
would always choose the 1 mm spot Of 
course, the farther the object from the film 
and the closer the tube (to get quick ex- 
posure), the more conditions favor the 
larger spot But only if it is desired to get 
detail in a moving structure 30 cm from 
the film and at the same time necessary 
to set the 1 mm spot as close as 75 cm 
distance would advantage swing in favor 
of using the 2 mm spot (at its corre- 
sponding longer distance) 


CALCULATIONS 

It is probably superfluous to repeat the 
mathematics but a r&sumfi might be in 
order Suppose 20 ma -sec is necessary 
for a satisfactory film with tube at 2 meters 
We write 


If we can load the tube \ ma per mm 5 
of focal spot (apparent area), then 


area 


ma 


(4) 


substituting value of ma from (3) 

20 

area = — 
tx 


(5) 


Now geometric unsharpness depends on 
diameter of focal spot and on distance from 
tube to film and object to film Consider- 
ing lung detail 15 cm from film, 

15 

l a — X diameter of focal spot, 

U g - = 0 0066 X area 
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TUMOR CLINICS 


The alarming mortality figures for cancer 
with which statisticians confront us at fre- 
quent intervals are indeed disquieting The 
enthusiastic physician in intimate contact with 
all that modem medicine offers the cancer 
victim finds the situation difficult of compre- 
hension He knows that the skilled workers 
with whom he is associated make new inroads 
on the progress of this disease each year and 
yet their results seem to have httle influence 
on the statistics of the country as a whole 
A Utopia in which every patient might re- 
ceive early diagnosis and the most efficient 
known treatment would unquestionably change 
these figures for the better, but let us waste no 
time on Utopian ideals More can be gained 
perhaps from a consideration of the opinions of 
those most concerned Everyone who works 
with cancer is prone to place the blame for the 
low total salvage on someone else 

For instance, the surgeon who sees a patient 
with a cancer of the lip where insufficient x- 
ray dosage has been used is convinced that 
radiologists are standing in the way of progress 
in cancer therapy He is likely to be more up- 
set, and justifiably so, when he sees a patient 
with a cancer of the breast which has become 
inoperable while receiving inefficient \-ray 
therapy In his righteous wrath he does not 
realize that the individual rather than the 
method should receive his condemnation 

And, of course, the thing works just as well 
in reverse Almost every radiologist must 
contend with the bold surgeon who ruthlessly 
attacks every case of inoperable carcinoma 
with which he comes in contact, thereby be- 
coming a courageous hero who has tried and 
SSd ... the eyes of the famhy There are 
also in every community many surgeons who 
honestly believe ttat »rge«y 


hope exists for combined methods under such 
circumstances 

Both the surgeon and the radiologist point 
frequently to the general practitioner as the 
offender and in many instances the fault is his, 
although he usually errs only because of lack 
of training The woman from the small town, 
with uterine hemorrhage treated without an 
examination for the “change of life,” and the 
man with a tumor of the tongue treated by 
watchful waiting are tragic examples of this 
type of inefficiency, all too frequently en 
countered 

Medical men as a group often feel that the 
patient himself is the stumbling block because 
he does not come earlier for treatment As 
suming that he is intelligent enough to sus- 
picion that he has cancer, what does the aver- 
age layman do? In most instances he first 
consults a friend, and the chances are that the 
advice received will be based on one of the 
quack radio broadcasts or on quack news- 
paper advertising Since this type of propa- 
ganda, which invariably attacks all efficient 
methods of treatment, is made available to 
almost every community and m many in- 
stances constitutes the only information at 
hand, the layman who does not consult a 
physician really should not be criticized too 
strenuously 

Obviously many of these difficulties could 
be ironed out if reliable information about 
cancer were more widely disseminated m both 
medical and lay circles Laymen can hardly 
be expected to accept methods of treatment 
which are viewed with suspicion by physicians 
in whom they have confidence, and the first 
problem to be met is within the profession 
itself 

A tumor chmc organized along the lines sug- 


honestly believe that su ^g e U' , ^ q{ ^ gested by the QoiJege of Surgeons and made up 

hope of a cure to patients wi ^ advlse competent progr essive men who are open- 
lip, mouth, throat, an methods with minded and eager to learn from one another 

strenuously against the newe ^“ , bttle can do much to eliminate misconceptions and 
which they are unfamiliar Obnously ^ 
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Most radiologists have become ac- 
customed to take chest films at 2-meter dis- 
tance If one uses the 2 mm focal spot 
on rotating anode and loads it to its ca- 
pacity, namely, 500 ma , then at 2 meters 
the exposure will be sec (i e , 5 half 
cycles) and one finds U„ = 0 16 mm , 
U m = 0 23 mm , giving a resultant JJ 0 
= 0 2S mm This is not optimal, but is 
far below what seems to be the critical 
unsharpness, namely 0 5 mm 
For maximum attainable definition of 
the pulmonary vessels moving as fast as 
5 mm per sec , choose the 1 mm focal 
spot on rotating anode and give Vio sec 
(ie 3 half cycles) at 1 meter with 200 ma 
This gives U g = 0 IS mm and U m - 
0 15 mm resultant U 0 = 0 23 mm 
If 5 ma -sec at 1 meter proves in- 
sufficient to give the quahty of film de- 
sired then a 30 per cent increase in ex- 
posure time will still give very sharp 
shadows, 

U 0 — 0 34 mm for 2-meter distance 
U 0 = 0 27 mm for 1-meter distance 

Only a portion of the left lung-field 
shows rapid movement, so one might wisely 
choose a longer time and a longer distance 
when interested m the apices which move 
but little If it becomes clinically possible 
to use “directed exposure” at the moment 
of diastolic pause, there is about V 20 sec 
available when the heart hardly moves at 
This would permit reduction of U„ 


(and U 0 ) to about Oil mm This brings 
us down to the order of unsharpness due 
to film and intensifying screen I have 
not investigated these m detail But if we 
say then inherent unsharpness is of the 
order of 0 1 mm (Chantrame says 0 4 
mm ) , and apply Equation 2 here also, 
then the best definition we can hope for 
with “directed exposure” during the di- 
astolic pause and a rotating anode tube is 
a resultant unsharpness of 0 14 mm 

This should be adequate to resolve the 
shadows of two vessels Oil mm in diame- 
ter separated 0 06 mm , if only one could 
get sufficient contrast 

As a matter of fact, present techmc 
gives contrast sufficient only for 0 5 mm 
vessels, when no contrast is lost by scat- 
tering The rotatmg anode tube has, 
therefore, thrown the problem of showing 
detail m the lung out of the field of move- 
ment and geometric unsharpness into the 
field of preserving and enhancing contrast 
Wilsey (4) has made a preliminary report, 
but no such quantitative study has yet 
been made as will permit specification of 
the optimum technic for chest films 
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Pathology of the Breast Frederick C Narr, 
M D , Pathologist, Research Hospital 
Benign Lesions of the Breast James E 
Stowers, M D , F A C S , Attending Surgeon, 
Research Hospital 


Clinical and Roentgenological Data in Brucel- 
losis (Undulant Fever) Fred E Angle, 
M D , F A C P , Attending Physician, Beth- 
any Hospital 

Discussion — Lewis G Allen, M D 



During the meeting of the Midwestern. Radiologists m Kansas City February 11 
an interview between (left to right ) Edward H Skinner M D President of the 
American Radium Society B R KirUrn, M D President of the American 
Roentgen Ray Society and W Edward Chamberlain, M D , Chairman of the 
American Board of Radiology was broadcast over KMBC. The object was to give 
the radio audience a better understanding of the practical apphcation of radiology 


The Visualization and Diagnosis of Breast 
Lesions by Means of Contrast Roentgeno- 
grams N Frederick Hicken, M D , Asso- 
ciate Prof Surgery, Umv of Nebraska Col- 
lege of Methane, Omaha (by invitation) 

The Suracal Treatment of Carcinoma of the 
Breast Claude J Hunt, M D , FACS, 
Attending Surgeon, Research Hospital 
The Value of Radiation Treatment of Car- 
cinoma of the Breast Lewis G Allen, hi D , 
FACR, Prof Clinical Roentgenology, 
Umv of Kansas School of Medicine 
Discussion — E H Skinner, M D 

Correlation of Clinical, Enceplialographw and 

Ventnculographic Findings F R Teache 
nnr mD FACS, Associate Cluneal Prof 
Surgery, Umv of Kansas School of Medicine 
Discussion — Galen Tice, M D 

as-^- F rc?^ro« 

St Luke’s Hospital p , 

or 1^ L, Virden, MD, P A- 

Discussion — C Edgar Wnsmtal 

C R , Radiologist, St Josep P 


The Problem of Acute Intestinal Obstruction 
Thomas G Orr, M D , F A C S , Prof 
Surgery, Umv of Kansas School of Medi- 
cine 

The Value of the X-ray Examination m Acute 
Intestinal Obstruction David S Dann, 
M D , F A C R , Radiologist, Menorah Hos- 
pital 

Discussion — L W Paul, hi D , Radiologist, 
St Luke’s Hospital 

Clinical and Roentgenological Features of 
Endocrine Lesions W M Ketcliam, M D , 
Attending Physician, St Joseph Hospital 

Discussion — C Edgar Virden, M D 

Clinical and Roentgenological Findings in 
Trauma of the Gcmto urinary Tract R 
Lee Hoffman, hi D , Chief Urologist, Re- 
search Hospital 

Discussion — Ira H Lockwood, M D 

Clinical and Radiological Features of Menor- 
rhagia T J Sims, Jr , hi D , Associate in 
Obst and G) nee , Utm of Kansas School 
of Medicine 
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the method of Morel-Ka h n with shght 
modifications 

The patient should be prepared in the 
same maimer used for an ordinary roent- 
genogram of the kidneys We prescribe 
one ounce of castor oil to be taken the 
night preceding the examination, and in the 
morning as many enemas as necessary to 
dean the colon of gas and fecal material 
After cleansing and sterilizing the skin m 
the lumbar region, with the patient lying 
prone, two stenle lead markers are placed 
on the skin on each side and about three 
centimeters away from the tip of the spi- 
nous process of the second lumbar vertebra 
A roentgenogram is then taken, which in- 
forms us of the position of the transverse 
processes of the second lumbar in relation 
to the markers and also of the amount and 
location of eventual intestinal gas If an 
excessive amount of gas is present, every 
effort should be made to have the patient 
expel it (pitressm, additional enemas) If 
the abdomen is free from gaseous collection, 
one may proceed with the perirenal in- 
jection Under local anesthesia a small 
opening is made m the skin at a point cor- 
responding to the middle of the transverse 
process of the second lumbar Through 
this opening the anesthesia is extended to 
the underlying tissue and a blunt 5 spinal 
needle is pushed through the sacrospinahs 
fascia, which offers considerable resistance, 
and through the underlying muscle until it 
comes m contact with the transverse proc- 
ess Once this contact is established the 
needle must follow the bone to its distal 
extremity When the needle slips over the 
end of the transverse process another re- 
sistance is felt while piercing the superficial 
fascia of the quadriceps lumborum From 
this pomt on, no more appreciable resist- 
ances are detectable and the needle should 
be inserted from 1 5 to 2 cm farther to 
reach the perirenal space As one can see 
from Figure 1, the fat which surrounds the 
kidney is divided in two spaces by the 
fascia of Zuckerkandl In order to avoid 


1 The needle nmst be blunt to feel the resistance of the 
various layers. 


the injection of the space posterior to this 
fascia, we usually insert the needle deep 
enough to dnve its pomt into the cortex of 
the kidney, this means from 2 to 3 cm 
from the fascia of the quadriceps lum- 
borum At this pomt one should with- 
draw the stylet and aspirate to make sure 
that the pomt of the needle is not in a vein 
and then connect the needle with an or- 
dinary pneumothorax apparatus A small 
amount of air is now injected If the 
manometer registers respiratory oscilla- 
tions, one may proceed without further ado 
to the injection of from 150 to 250 c c of 
gas If no oscillations appear, one should 
withdraw the needle for a short distance, 
aspirate again, and mject a small amount 
of air and watch for oscillations of the 
manometer with respiration or cough Al- 
though some authors do not use this mano- 
metnc checking of the position of the 
needle, we feel that it is of great comfort 
and assistance to the operator The gas 
should be injected at a pressure not ex- 
ceeding 3 cm of mercury During the 
injection, no greater discomfort should be 
experienced by the patient than a sensation 
of slightly painful fullness This sensation 
lasts until the reabsorption of the gas is 
complete The time necessary for this 
reabsorption vanes considerably, according 
to the gas employed Carbon dioxide is 
reabsorbed m a few hours, air in three or 
four days, and oxygen in from 10 to 20 
hours We use ordinary filtered air 
Since the anatomy of the postenor ab- 
dominal wall is quite complicated, errors 
may arise from injecting gas in any of the 
many fascial compartments Injections 
in the psoas muscle are frequent and give 
the charactenstic appearance of “air m 
muscle’’ (Fig 3) Injections in the fat 
behind Zuckerkandl fascia may give a fan- 
picture of the adrenals, but more often ex- 
tend upward under the diaphragm and oc- 
casionally into the mediastinum LaCayo 
reports that Carelh produced a pneumo- 
peritoneum in one of his patients 

In spite of the many possibilities of error 
no fatal accidents have been reported from 
the extensive use of this method during the 
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of air per hour than small ones Air inlets 
and outlets should be arranged to afford cross- 
wise ventilation of the room 

6 All rooms should preferably be deco- 
rated in light colors 

7 A working temperature of about 1S°- 
22° C (65°— 72° F ) is desirable in x-ray rooms 

S X-ray rooms should be large enough 
to permit a convenient lay-out of the equip- 
ment A minimum floor area of 250 sq ft 
(25 sq meters) is recommended for x-ray 
rooms, and 100 sq ft (10 sq meters) for dark 
rooms Ceilings should be not less than 11 ft 
(3 5 meters) high 

9 High tension generators employing me- 
chanical rectification should preferably be 
placed in a separate room from the \-ray tube 


tion with the hand should be reduced to the 
min imum 

16 The lead glass of fluorescent screens 
should have the protective values recommended 
in Paragraph 13 

17 In the case of screening stands, the 
fluorescent screen should, if necessary, be 
provided with a protective “surround,” so that 
adequate protection against direct radiation is 
afforded for all positions of the screen and 
diaphragm 

IS Screening stands and couches should 
provide adequate arrangements for protecting 
the operator against scattered radiation from 
the patient. 

19 Protective gloves, which should be 
suitably lined with fabric or other material, 


III X-RAY PROTECTIVE RECOMMENDATIONS 

10 An \-ray operator should on no ac- 
count expose himself to a direct beam of x-rays 

11 An operator should place himself as 
remote as practicable from the x-ray tube 
It should be borne in mind that valve tubes 
are capable of producing x-rays 

12 The x-ray tube should be self-protected, 
or otherwise surrounded as completely as 
possible, with protective matenal of adequate 
lead equivalent 1 

13 The following lead equivalents are rec- 
ommended under average conditions 


X rays generated by Minimum equivalent 
peat voltages thickness of lead 

Not Exceeding 75 kv X mm 

100 15 

125 2 

150 2 5 

175 3 

200 * 

260 6 

300 9 

350 }2 

400 io 

(600) (35) 

(A) Diagnostic Work —14 In the case of 
diagnostic work with other than completely 
protected tubes, the operator should be 
afforded additional protection from stray 
radiation by a screen of a minimum lead 
equivalent of one millimeter 

1 5 Screening examinations should be con- 
ducted as rapidly as possible with minimum 

"T5* lead i SS 


should have a protective value not less than 
one-thud millimeter lead throughout both 
back and front (including fingers and wrist) 
Protective aprons should have a minimum lead 
value of one-half millimeter 

( B ) Treatment— 20 In the case of xray 
treatment, the operator is best stationed 
completely outside the x-ray room behind a 
protective wall, the lead equivalent of which 
will depend on the cncumstances In the 
case of a single x-ray tube excited by voltages 
up to 200 kv , the protective wall should have 
a minim um lead equivalent of two millimeters 
This figure should be increased in the case 
of higher exciting voltages or of heavy tube 
currents or if the protective value of the x-ray 
tube enclosure falls short of the value given in 
Paragraph 13 In such event the remaining 
walls, floor, and ceding may also be required 
to provide supplementary protection for ad- 
jacent occupants to an extent depending on the 
circumstances Full protection should be pro- 
vided in all those directions m which the 
direct beam can operate 

Inspection windows in screens and walls 
should have protective lead values equivalent 
to that of the surrounding screen or wall 

21 In those cases in which an x-ray tube 
is continuously excited and treatment periods 
are regulated by means of a shutter, some form 
of remote control should be provided for the 
shutter, to ensure that the operator is not 
exposed to direct radiation while manipulating 
the shutter or filter 

22 Efficient safeguards should be adopted 
to avoid the omission of a metal filter m x-ray 
treatment, for example, by an interlocking de- 
vice or by continuously measuring the emergent 
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the method of Morel-Kahn with shght 
modifications 

The patient should be prepared in the 
same manner used for an ordinary roent- 
genogram of the kidneys We prescribe 
one ounce of castor oil to be taken the 
night preceding the examination, and m the 
morning as many enemas as necessary to 
clean the colon of gas and fecal material 
After cleansing and sterilizing the skin in 
the lumbar region, with the patient lying 
prone, two sterile lead markers are placed 
on the skin on each side and about three 
centimeters away from the tip of the spi- 
nous process of the second lumbar vertebra 
A roentgenogram is then taken, which in- 
forms us of the position of the transverse 
processes of the second lumbar in relation 
to the markers and also of the amount and 
location of eventual intestinal gas If an 
excessive amount of gas is present, every 
effort should be made to have the patient 
expel it (pitressm, additional enemas) If 
the abdomen is free from gaseous collection, 
one may proceed with the perirenal in- 
jection Under local anesthesia a small 
opening is made in the skin at a point cor- 
responding to the middle of the transverse 
process of the second lumbar Through 
this opening the anesthesia is extended to 
the underlying tissue and a blunt- spinal 
needle is pushed through the sacrospinahs 
fascia, which offers considerable resistance, 
and through the underlying muscle until it 
comes in contact with the transverse proc- 
ess Once this contact is established the 
needle must follow the bone to its distal 
extremity When the needle slips over the 
end of the transverse process another re- 
sistance is felt while piercing the superficial 
fascia of the quadriceps lumborum From 
this pomt on, no more appreciable resist- 
ances are detectable and the needle should 
be inserted from 1 5 to 2 cm farther to 
reach the perirenal space As one can see 
from Figure 1, the fat which surrounds the 
kidney is divided m two spaces by the 
fascia of Zuckerkandl In order to avoid 


1 The needle must be blunt to feel the resistance of the 
various layers. 


the injection of the space posterior to this 
fascia, we usually insert the needle deep 
enough to dnve its pomt into the cortex of 
the kidney, this means from 2 to 3 cm 
from the fascia of the quadriceps lum- 
borum At this pomt one should with- 
draw the stylet and aspirate to make sure 
that the pomt of the needle is not m a vem 
and then connect the needle with an or- 
dinary pneumothorax apparatus A small 
amount of air is now injected If the 
manometer registers respiratory oscilla- 
tions, one may proceed without further ado 
to the injection of from 150 to 250 c c of 
gas If no oscillations appear, one should 
withdraw the needle for a short distance, 
aspirate again, and mject a small amount 
of am and watch for oscillations of the 
manometer with respiration or cough Al- 
though some authors do not use this mano- 
metnc checking of the position of the 
needle, we feel that it is of great comfort 
and assistance to the operator The gas 
should be mjected at a pressure not ex- 
ceeding 3 cm of mercury During the 
injection, no greater discomfort should be 
experienced by the patient than a sensation 
of slightly painful fullness This sensation 
lasts until the reabsorption of the gas is 
complete The tune necessary for this 
reabsorption varies considerably, according 
to the gas employed Carbon dioxide is 
reabsorbed m a few hours, air m three or 
four days, and oxygen m from 10 to 20 
hours We use ordinary filtered air 

Since the anatomy of the posterior ab- 
dominal wall is quite complicated, errors 
may arise from injecting gas m any of the 
many fascial compartments Injections 
in the psoas muscle are frequent and give 
the characteristic appearance of “an m 
muscle” (Fig 3) Injections m the fat 
behind Zuckerkandl fascia may give a fan 
picture of the adrenals, but more often ex- 
tend upward under the diaphragm and oc- 
casionally mto the mediastinum LaCayo 
reports that Carelh produced a pneumo- 
peritoneum in one of his patients 

In spite of the many possibilities of error, 
no fatal accidents have been reported from 
the extensive use of this method during the 
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radium, a screen of not less than 2 5 centimeters 
of lead should be used, and proximity to the 
radium should occur only during actual work, 
and for as short a time as possible 

35 The measurement room should be a 
separate room, and it should preferably contain 
the radium only during its actual measurement 

16 Nurses and attendants should not re- 
main in the same room as patients undergoing 
radium treatment with quantities exceeding 
one-half gramme 

37 All unskilled work, or work which can 
be learned in a short period of time, should 
preferably be earned out by temporary workers, 
who should be engaged on such work for penods 
not exceeding six months This applies es- 
pecially to nurses and those engaged in "mak- 
ing up” applicators 

3S Radium contamers should be tested 
penodically for leakage of radon Prejudicial 
quantities of radon may otherwise accumulate 
in radium safes, etc , containing a number of 
leaky containers 

39 Discretion should be exercised in trans- 
mitting radium salts by post In the case of 
small quantities (less than 10 mg of radium 
element) it is recommended that the container 
should be lmed throughout with lead not less 
than three millimeters thick, while for quanti- 
ties between 10 and 50 mg of radium element, 
the lead container should be supported in the 
center of a box with a minimum dimension of 
30 cm. Packages containing more than 50 mg 
of radium element are preferably sent by rail 
or hand under suitable conditions of protection 

(B) Radon — 40 In the manipulation of 
radon, protection against beta and gamma 
rays is required, and automatic or remote 
controls are desirable 

41 The handling of radon should be earned 
out, as far as possible, during its relatively 
inactive state 


42 Precautions should be taken against 
excessive gas pressures in radon plants The 
escape of radon should be very carefully 
guarded against, and the room m which it is 
prepared should be provided with an exhaust 
fan controlled from outside the room 

43 Where radon is likely to come in direct 
contact with the fingers, thin rubber gloves 
should be worn to avoid contamination of the 
hands with active deposit Otherwise, the 
protective measures recommended for radium 
salts should be earned out 

44 The pumping room should preferably 
be contained in a separate building The room 
should be provided with a connecting tube 
from the special room m which the radium is 
stored in solution The radium m solution 
should be heavily screened to protect people 
working in adjacent rooms This is preferably 
done by placing the radium solution in a lead- 
lined box, the thickness of lead recommended 
being according to the table m Paragraph 32 

(Q Radium-beam Therapy — 45 The risks 
to the operator attendant on the use of large 
quantities of radium m radium-beam therapy 
may be largely obviated if some system of re- 
mote control is adopted by which the radium 
is only introduced into the "bomb” after the 
latter has been adjusted in position on the 
patient If such arrangements are not avail- 
able, the importance of expeditious handling is 
stressed 

46 Rooms used for radium-beam therapy 
should provide adequate protection for adja- 
cent wards and rooms in permanent occupa- 
tion 

The following minimum lead thicknesses are 
required to secure a tolerance dosage rate of 
10 -s roentgen per second at various distances 
from different quantities of radium 


Quantity 
of Radium 
Element 
(0 5 mm Pt 
screen) 

Thickness of Lead to Give Tolerance Dosage Rate at the 
Following Distances from Radium Source 

Tolerance 
Distance 
with No 

Lead 

50 

cm 

i 

meter 

o 

meters 

5 

meters 

— • 

gm 

1 

2 

5 

10 

slixflE 

cm 

6 0 

7 5 

9 5 

11 0 

cm 

3 0 

4 5 

6 5 

8 0 

cm 

1 0 

2 5 

4 0 

meters 

4 5 

6 5 

10 5 

14 5 
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Fig 4 Case 1 Large paraganglioma of the right 
adrenal gland 


Fig 5 Case 2 Hypertrophy of the left adrenal 
gland 



years of age, was admitted to the Clime 
on May 20, 1937 The patient had had a 
normal pregnancy at the age of 23 She 
noticed hirsutism and obesity at the age 
of 25 The menses were regular but scanty 
The menopause had occurred two years 
before admission Smce then, she had had 
“peculiar spells” at night, occurring at 
any tune from 10 pm to 2 aji They 
consisted of upper abdominal pains fol- 
lowed by a crowded feeling m the sub- 
stemal region, weakness, and cyanosis 
She had no idea whether her pulse was fast 
or slow during the spells They lasted 
from a few minutes to a half-hour and were 
relieved by nitroglycerine She was never 
seen by a doctor duruig an attack 

Examination showed the height to be 
5 feet 4 mches, the weight 209 pounds 
She had a ‘ buffalo type” of obesity 
There was a marked hirsutism of the face, 
and she had coarse hair on the chest, 
abdomen legs and arms The blood pres- 
sure was 1 5"), So X-rays of the chest, 
stomach, gall bladder, and head were all 
negative X-ra\s of the adrenals after 
air injection (Fig 5) showed a marked en- 
largement of the left adrenal shadow' 
Glucose tolcranee showed a positive dia- 


betic curve The metabolism test was 
minus 7 per cent The electrocardiograph 
showed a rate of 70, smus rhythm, left 
ventricular preponderance and diphasic T 
wave in lead III 

In Case 1 the clinical symptoms pointed 
to an adrenal disturbance of the medullary 
type, with sudden discharges of large 
amounts of adrenalin 

In Case 2 the clinical picture w r as com- 
plicated by cardiac manifestations and 
diabetes, but the peculiar type of obesity 
and the marked hypertrychosis made us 
consider a basophilic adenoma of the pitui- 
tary or an adrenal disturbance of cortical 
origin In both cases the objective evi- 
dence of pathology of the adrenal glands 
was easily obtained by means of perirenal 
air injections 

CONCLUSIONS 

We belie\e that the perirenal injection 
of gas constitutes a valuable method for 
the objective demonstration of adrenal 
pathology 

SUMM VR\ 

The authors describe m detail the tech- 
nic of perirenal injection of gas, discuss the 
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The monograph is well illustrated and the 
material well presented The material addi- 
tion to our understanding of the various 
peculiarities and lesions of epiphyses makes 
the monograph well worth while 


II Congres International de Lutte Scien- 

TIFIQUE ET SOCIALE CONTRE LE CANCER 
(Second International Congress of Scientific 
and Social Campaign against Cancer), Brus- 
sels, Sept 20-26, 1936, sous le Haut Patro- 
nage de S M le Roi et de S M la Reine 
Elisabeth Tome II, Communications A 
volume of 62S pages, with numerous figures 
and tables in the text Published by Ligue 
Nationale Beige contre le Cancer, Brussels, 
1937 

This volume, like the first, is published in the 
same style as the "Acta" of the International 
Union against Cancer and contains the com- 
munications made at the Second International 
Congress of Scientific and Social Campaign 
against Cancer, each presented in the language 
of the author (English, French, German, 
Italian, Spanish, and Russian) No paper in 
this volume is in Russian There are 230 pages 
on the biologic and GO on the diagnostic aspects 
of cancer 192 pages are devoted to treatment 
by surgical, radiologic, and medical means 
The various aspects of the campaign against 
cancer are covered in 137 pages 

It is obviously impossible to critically re- 
view this volume of several hundred papers of 
varying length Even a casual perusal of the 
book, however, will acquaint one with the up- 
to-date views of the various aspects of cancer 
which are held by international authorities 


gist, Lenox Hill Hospital, New York City 
A volume of 503 pages containing 550 illus- 
trations Pubhshed by The Year Book 
Publishers, Inc , Chicago, 1937 Pnce Si 50 

In the quest for a reference volume which 
will be of practical value m the identification 
of the inevitable “puzzle” of every practice 
there is no more comprehensive and useful 
volume than the Year Book of Radiology 
The 1937 edition fully maintains the reputa- 
tion of former volumes To those whose prac- 
tice embraces what might be termed ‘‘mdus 
trial roentgenology” the chapter on the osseous 
system is particularly interesting because of its 
review of fractures of various types and the 
most efficient methods of treatment 

The momentous question of “low back pam” 
is brought up to date by inclusion of articles 
on lumbo-sacral lesions and roentgen demon 
stration of rupture of the intervertebral disk 
into the spinal canal 

The rarer forms of bone and joint lesions are 
particularly well covered by a senes of excel- 
lent illustrations and well chosen text 

The chapter on skull, sinuses, and mastoids 
is particularly interesting to those closely as 
sociated with ophthalmologists in the study of 
neurologic lesions 

In considerations of soft tissue lesions the 
essays on "painful shoulder” and the roentgen 
diagnosis of carcinoma of the breast are par- 
ticularly interesting 

The application of kymography to the study 
of respiratory movements of the thoracic 
structures and additional uses of bronchoscopy 
are outstanding features of the chapter on the 
respiratory system The practical applica- 
tion of kymographic studies of cardiac condi- 
tions will stimulate interest m this compara- 
tively new method 


The 1937 Year Book of Radiology Diag- 
nosis edited by Charles A Waters, AT D , 
Associate in Roentgenology, Johns Hopkins 
University, Assistant Visiting Roentgenolo- 
gist, Johns Hopkins Hospital Associate 
Editor, Whitmbr B Firor, M D , Assist- 
ant in Roentgenology, Johns Hopkins Uni- 
versity and Hospital Therapeutics edited 
by S I Kaplan, B Sc , ALD Director, 
Division of Cancer, Department of Hospitals 
City of New York, Clinical Professor of 
Sureerv New York University Aledical 

Sollegf Director, Raffiation Therapy De- 
nar tmeiit, Bellevue Hospital, New York 
City Director, New York City and Brook- 
lyTbmcer Institutes, Associate Radiolo- 


Choledochographic studies of the biliary 
system are comprehensively reviewed in the 
chapter on the gastro-intestmal system 

Articles on the value of pitressin in the 
e limin ation of intestinal gas shadows in roent- 
genography will have particular interest to 
many 

Slightly less than half of this volume is al- 
lotted to radiotherapeutics In an introduc- 
tion to this section a discussion of the cancer 
problem as a whole, with an excellent bibli- 
ography, affords an opportunity for intensive 
study The division of this section into radia- 
tion m general medicine and also in the various 
specialties make it particularly valuable as a 
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Editor's Note — Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology — Chairman, John D Lawson, M D , 1306 
California State Bldg , Sacramento, Secretary, Karl 
M Bonoff, M D , 1930 Wilshire Blvd , Los Angeles 
Meets annually with California Medical Association. 


Los Angeles County Medical Association Radiological 
Section — President John F Chapman, M D , 65 N 
Madison Ave , Pasadena, Vice president, E N 
Liliedahl, M D , 1241 Shatto St , Secretary, Merl L 
Pindell M D , 67S South Ferns Aye Treasurer, 
Henrj Snure, M D , 1414 Hope Street Meets every 
second Wednesday of month at County Society 
Building 


Pacific Roentgen Club — Chairman, Raymond G 
Taylor, M D , 1212 Shatto St Los Angeles, Secre- 
tary, L Henry Garland, M D , 450 Sutter St San 
Francisco 


San Francisco Radiological Society — Secretary, L H 
Garland, M D , 450 Sutter Street Meets monthly 
on first Monday at 7 45 P M , alternately at Toland 
Hall and Lane Hall 

COLORADO 

Denver Radiological Club — President John S Bous- 
log M D , 246 Metropolitan Bldg , Vice-president, 
Sanford Withers M D , 304 Republic Bldg Secre- 
tary, Ernst A Schmidt M D , Colorado General 
Hospital, Treasurer, H P Brandenburg, M D 
155 Metropolitan Bldg Meets third Tuesday of 
each month at homes of members 

CONNECTICUT 

Connecticut Stale Medical Society , Section on Radi- 
ology — Chairman Kenneth K Kinney, M D , 29 
North Street Willimantic, Vice chairman Francis 
M Dunn MD 100 State Street New London, 
Secretary-Treasurer Max Clunan M D , 242 Trum- 
bull St Hartford Meetings twice annually in May 
and September 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society 
FLORIDA 

Florida State Radiological Society — President, Gerald 
Raap MD 16S S E Tirst St Miami, Vice presi- 
dent H O Brown, M D , 404 rirstNat’l Bank Bldg , 

Tampa, Secretary Treasurer H B McEuen, M D 
12b W Adams St Jacksonville 


GEORGIA 

Georgia Radiological Society — President, James J 
Clark, M D , Doctors Bldg , Atlanta, Vice-president, 
William F Lake, M D , Medical Arts Bldg , Atlanta 
Secretary-Treasurer, Robert C Pendergrass, M D , 
Prather Clinic, Amencus Meetings twice annually 
in November and at the annual meeting of the Medi- 
cal Association of Georgia m the spring 

ILLINOIS 

Chicago Roentgen Soctely — President, David S Beilin, 
M D , 411 Garfield Ave., Vice-president, Chester J 
Challenger, M D , 3117 Logan Blvd , Secretary- 
Treasurer, Roe J Maier, M D , 7752 Halsted St 
Meets second Thursday of each month, September 
to May, except December 


Illinois Radiological Society — President, Cesarc 
Gianturco, M D , 602 W University Ave , Urbana 
Vice-president, Fred H Decker, M D , 802-Peona Life 
Bldg , Peona, Secretary-Treasurer, Edmund P Halley 
M D , 968 Citizens Bldg , Decatur Meetings 
quarterly byannouncement 


Illinois State Medical Society, Section of Radiology — 
President, Roswell T Pettit, M D , 728 Columbus 
St., Ottawa, Secretary, Ralph G Willy, M D , 1138 
N Leavitt St , Chicago 

INDIANA 

Indiana Roentgen Society — President, J N Collins 
M D , 23 E Ohio St , Indianapolis President elect 
Stanley Clark, M D , 108 N Mam St , South Bend, 
Vice-president, Juan Rodriguez, M D , 2903 Fairfield 
Ave. Fort Wayne, Secretary-Treasurer, Clifford C 
Taylor, M D , 23 E Ohio St , Indianapolis Annual 
meeting in May 

IOWA 

The Iowa X-ray Club — Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society 

MAINE 

See New England Roentgen Ray Society 
MARYLAND 

Baltimore City Medical Society, Radiological Section — 
Chairman Marcus Ostro, M D , 1810 Eutaw Place 
Secretary, H E Wnght, M D , 101 W Read St., 
Baltimore Meetings second Tuesda> of each 
month 

MASSACHUSETTS 

See New England Roentgen Ray Society 

MICHIGAN 

Detroit Y ray and Radium Society — President E \\ 
Hall, MD 10 Peterboro Street Vice president 
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with radium or radon causes the deterioration 
of albuminoid substances First the molecule 
is altered, especially by amidogemc groupings 
To this chemical alteration is added a physico- 
chemical phenomenon of colloidal flocculation 
which requires the presence of electrolites 

The sixth article, by Regaud and Hermet, 
deals with evolution of epitheliomas of the 
uterine cervix treated by radiotherapy and not 
cured This report covers S73 cases treated 
between 1919 and 192S Of this number, 2S 7 
per cent were cured and 712 per cent were not 
cured 

The seventh article, by Baclesse, bears on 
roentgen therapy for advanced epitheliomas of 
the uterine cervix and vagina This article 
contains a report of nine cured cases out of 63, 
and discusses at some length the technical 
details of irradiation 

The eighth article, by Tailhefer, is a report 
of end-results of surgical treatment for meta- 
static lymphadenopath} secondary to cancer 
of the tongue 

The ninth paper, by Regaud, is a discussion 
of the treatment of epithelioma of the rectum 
and anus as practised at the Radium Institute 


Petit Guide de Physiothbrapib (Small 
Guide of Physiotherapy) By Vincent 
Paschbtta, Electro-radiologiste des H6pi- 
taux de Nice, Chef du Service d'Electro- 
radiologie, et du Centre de Physiotherapie 
de l'Hdpital Samt-Roch A volume of 190 
pages Published by L’Expansion Scien- 
tifique Frangaise, 23, rue du Cherche- 
Midi, Pans, 1937 Pnce not given 


This is a small guidebook m physical therapy, 
stressing particularly deep roentgen-ray ther- 
apy Chapters are devoted to the general 
pnnciple of application and to the biologic 
properties of x-ray, radium, diathermy, the 
constant current, ultra-violet rays, and infra- 
red rays The largest portion of the book is 
devoted to a dissertation on indication s and 
technic for the use of the above-mentioned 
physical agents m the treatment of the follow- 
ing conditions carcinomatous lesions, tuber- 
culous lesions, inflammatory lesions, diseases of 
thenervous system, of the bones and joints, 
S the endocrine glands, of the sk in, and of the 
t«hveuact Chapters are also mdudedon 

fogic, otorhinolaryngologic, and circulatory 

diseases 


The author is most enthusiastic about dee] 
x-ray therapy, which he recommends for man] 
diseases He has intentionally left out al 
references to other works m order to keep thi 
book concise, as a sort of formulary on physical 
agents It has been written specifically foi 
general practitioners as a reference book 
However, the reviewer questions whether it is 
sufficiently complete to serve this purpose 
fully Some of the statements made by the 
author are not generally accepted in this 
country For instance, the statement that 
“galvanization or galvano- irradiation is an 
excellent treatment for exophthalmic goiter 
and hyperthyroidism” might be questioned, 
as might be the statement that “diathermy is 
of value in treating diabetes ” It can hardly 
be classified as a guidebook to physical therapy 
since it deals merely with a small phase of 
electrotherapy Hydrotherapy and mechano- 
therapy are not discussed at all, and the de- 
scription of the use of ultra-violet and infra- 
red rays is extremely limited One gets the 
impression that the book is written by an \- 
ray therapist who has also some slight interest 
in a few other types of physical radiation 
Deep roentgen-ray therapy seems to be over- 
stressed 

On the whole, this little book does, however, 
contain in a concise form a considerable amount 
of valuable information for the physician who 
may be interested m a few physical agents 
mentioned by the author 


The Practice of Ionization By J New- 
ton Dyson, MRCS (Eng ), LRCP 
(London), with a Foreword by Elkin P 
Cuiiberbatch, M A , B M (Oxon ), DR- 
M E (Camb ), FRCP A volume of 
178 pages, with 9 illustrations Published 
by Henry Kimpton, London, 1936 Pnce 
SI 50 

Cumberbatch in his introduction to this 
small monograph mentions the need for re- 
search in the field of electrotherapy The 
volume itself, however, shows very little 
evidence of such scientific research The 
first three chapters m this small book are 
devoted to the physics of electricity as applied 
to electrotherapy The remainder of the book 
deals with ‘ionization” in the treatment of 
diseases The author apparently uses the 
term "ionization” by choice rather than the 
more frequently accepted terms ‘iontophore- 
sis” or 4 common ion transfer ” Actually, 
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beth’s Hospital Youngstown, Secretary-Treasurer 
Harry Hauser, M D , Cleveland City Hospital, 
Cleveland Meetings at 6 30 P m at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to April, inclusive 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President, George 
Benzmg, MD, St Elizabeth Hospital, Covington, 
Ky , Secretary -Treasurer, Justin E McCarthy, M D , 
707 Race St , Cinc inna ti Ohio Meetings held third 
Tuesday of each month 
PENNSYLVANIA 

Pennsylvania Radiological Society — President, Syd- 
ney J Hawley, M D , Geisinger Memorial Hospital, 
Danville, First Vice-president, William J McGregor, 
M D , 744 Franklin Ave , Wilkinsburg, Second Vice- 
president, Oscar M Weaver, M D , 12 S Mam St , 
Lewistown, Secretary-Treasurer, Lloyd E Wurster, 
MD, 416 Pine St, Williamsport, President-elect 
Charles S Caldwell, M D 520 S Aiken Ave , Pitts- 
burgh Annual meeting May, 193S Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President 
Thomas P Laughery, M D , Germantown Hos- 
pital, Vice president, Elwood E Downs, M D , 
Jeans Hospital, Fox Chase, Secretary Barton H 
Young, M D , Temple University Hospital, Treas- 
urer, R Manges Smith, M D Jefferson Hospital 
Meetings first Thursday of each month from October 
to May, Thompson Hall College of Physicians 19 S 
22nd St S15pu 


The Pittsburgh Roentgen Society — President, F L 
Schumacher, M D , Jenkins Arcade Secretary, H N 
Mawhinney, M D , Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 

RHODE ISLAND 

See New England Roentgen Ray Society 
SOUTH CAROLINA 

South Carolina X-ray Society — President Robert B 
Taft M D 105 Rutledge Ave Charleston Secre- 
tary-Treasurer HUlyer RudisiU, M D Roper Hos 
pital, Charleston Meetings m Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association 
SOUTH DAKOTA 

Meets with Minnesota Radiological Society 


TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly m alphabetical order Meetings second 
Tuesday of each month at University Center 

Tennessee State Radiological Society — President, H S 
Shoulders, MD 246 Doctors Bldg, Nashville, 
Vice president, S S Marchbanks, M D , 508 Medical 
Arts Bldg , Chattanooga, Secretary-Treasurer, Frank- 
lin B Bogart, M D , 311 Medical Arts Bldg , Chat- 
tanooga Meeting annually with State Medical 
Society m April 
TEXAS 

Texas Radiological Society — President, R G Giles, 
M D , Medical Arts Bldg , San Antonio, President- 
elect, Jerome H Smith, M D , Shannon West Texas 
Memorial Hospital, San Angelo, First Vice-president, 
C F Cram M D , 416 Chaparral St , Corpus 
Chnsti, Second Vice-president, M H Glover, M D , 
904 8th St , Wichita Falls, Secretary-Treasurer, 
G D Carlson M D , 3121 Bryan St., Dallas Meets 
annually San Antonio is next place of meeting 
VBRHONT 

See New England Roentgen Ray Society 
VIRGINIA 

Radiological Society of Virginia — President, Fred M 
Hodges, M D , 100 W Franklin St , Richmond, 
Vice-president, L F Magruder M D , Raleigh and 
College Aves , Norfolk, Secretary V W Archer, 
MD University of Virginia Hospital Charlottesville. 
WASHINGTON 

Washington State Radiological Society — President, 
H E Nichols M D Stunson Bldg , Seattle, Secre- 
tary, T T Dawson, M D , Fourth and Pike Bldg , 
Seattle Meetmgs fourth Monday of each month at 
College Club 
WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary, S A 
Morton, M D , Columbia Hospital, Milwaukee 
Meets monthly on first Friday 


Radiological Section of the Wisconsin Slate Medical 
Society — Secretary Russel F Wilson, M D , Beloit 
Municipal Hospital, Beloit Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September 


University of Wisconsin Radiological Conference — 
Secretary E A Pohle, M D , 1300 University Ave , 
Madison Wis Meets every Thursday from 4 to 6 
p m Room 301, Service Memorial Institute 
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offered m the first edition Among the 
valuable features of this work are a chapter 
on methods of examination of the gall bladder 
and bile passages, including an excellent ac- 
count of cholecystography by Lomon, and a 
section devoted to a detailed and excellent 
discussion of the semeiologv of cholecystic 
disease In the section devoted to diseases 
of the gall bladder a good deal of attention is 
paid to biliary stasis dependent on functional 
defects in evacuation There are many Ameri- 
can clinicians who may not agree with some 
of the theories advanced here, but the manner 
of presentation is, m general, critical and 
cautious The chapter on medical treatment 
lays a great deal of stress on the ad\ antages of 
duodenal drainage 

The work is almost encyclopedic in its 
completeness and gives every evidence of the 
great experience of the authors, who have 
been among the foremost French investigators 
m this field There is an excellent bibliog- 
raphy at the end of each section containing 
practically all the literature on the subject 
subsequent to 1926 The work is perhaps 
somewhat too detailed for the general prac- 
titioner, but for those particularly interested 
in the diagnosis and treatment of cholecystic 
and biliary disease it may be recommended 
without qualification The book is well illus- 
trated and there are numerous colored plates 


Zehn Vorlesungen ubbr Kymographie (Ten 
Lectures on Kymography) By Dr med 
Pleikart Stuupf, Associate Professor in 
the University of Munich A volume of 
112 pages, with SO illustrations and a grid 
to demonstrate motion Published by Georg 
Thieme, Leipzig, 1937 Price S 70 rm 
This monograph contains ten lectures by 
the well-known pioneer m kymography and is 
intended to furnish the beginner with an intro- 
duction to the subject The text is clearly 
written and covers sufficient ground to give 
an excellent foundation for further and more 
detailed studies The illustrations are very 
instructive, showing the reader that by using 
a grid provided on a sheet of celluloid which 
can be moved across some of the reproduced 
kymograms, the careful observer — after a 
little practice — can obtain an effect very close 
to the actual appearance on the fluoroscopic 
screen At the end of the book factors for the 
exposure technic with a 4-valve-tube-rectified 
machine are given The author has also 
compiled data on the normal and pathologic 
picture of the heart, stomach, and genito- 
urinary tract, as well as the mechanism of 
respiration and swallowing No bibliography 
is appended, but the reader is referred to the 
very complete review of the literature in the 
book published by the author in collaboration 
with Weber and Weltz in 1936 As an intro- 
duction to kymography this monograph is 
heartily recommended 


The next Annual Meetins of the Radtolosical Society of North 
America will be held at Pittsburgh, Pa , at the Hotel William Penn, 
November 27— December 2, 1938 
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establish a high level of cancer therapy in a 
community Seven years ago such a group 
was organized in the Baylor University 
Medical School It is made up of fifteen well- 
trained men who work together in the out- 
patient department where only chanty pa- 
tients are used for study Since practically 
no endowment is available, teachmg, rather 
than the treatment of large numbers of pa- 
tients, is considered to be the function of the 
clinic Demonstrations are held each week 
before the semor students and all the physicians 
in the city are invited to attend and take an 
active part in the discussions At intervals, 
joint presentations are made by members of 
the clinic staff before the hospital staff and 
before county medical societies In the be- 
ginning many bitter arguments arose relative 
to methods of treatment, but the trial -and- 
error plan gradually elumnated these dif- 
ferences of opimon by vindicating those pro- 
cedures which produced good results At pres- 
ent the men who work in the clinic are prac- 


tically agreed on plans of therapy and present 
a solid front when they participate in group pro- 
grams The formal exercises before students 
encourage study and accuracy, and the young 
men leaving the institution carry a knowledge 
of early diagnosis and proper treatment to 
other communities where its influence must 
eventually manifest itself The slogan "con- 
sult your physician early” cannot mean very 
much to the layman until some such plan has 
become effective, particularly in the southern 
portions of the Umted States where accredited 
tumor clinics are widely scattered 

Pathology, surgery, and radiology form the 
triangle about which such clinics must be con- 
structed, and the radiologist with his technical 
and clinical knowledge and experience in de- 
partmental organization is peculiarly fitted 
for leadership in work of this sort Radiolo- 
gists can do their bit for humanity m no better 
way than to energetically promote the tumor 
clime plan so ably fostered by the American 
College of Surgeons 

Charles L Martin, M D 
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SECOND ANNUAL CLINICAL CONFER- 
ENCE OF MIDWESTERN RADIOLO- 
GISTS 

Kansas City, Mo , Feb 11-12, 1938 

The Midwesterns Radiologists held an excep 
bonally good meeting, with an attendance of 
more than two hundred and fifty who gathered 
from fourteen States, Canada, and one foreign 
country The banquet was preceded by a 
cocktail party, the evening being one of good 
fellowship and informality The principal 
speaker at the dinner was Mr Tom Colhns of 
the Kansas City Journal-Post, whose subject 
was “Seeing is not Believing ” 

The program follows 

Clinical Significance of the Tuberculin Test 
Herbert L Mantz, M D , Director Tubercu- 
losis Climes, Health Dept , Kansas City, Mo 
Roentgenological Manifestation of Childhood 
Tuberculosis E R Deweese, M D , F A - 
C R , Radiologist, St Mary’s Hospital 
Discussion — Hubert Parker, M D , Attending 
Physician, St Mary’s Hospital 

Clinical, Roentgenological, and Pathological 
Findings in Secondary Lung Tumors 


Charles E Bell, M D , Asst Radiologist, 
Research Hospital 

Discussion — Frederick C Narr, M D 

Correlation of the Clinical and Roentgenoky- 
mographic Findings Graham Asher, M D , 
Associate m Medicine, Univ of Kansas 
School of Medicine 

Clinical Differentiation of Coronary Disease 
and Upper Abdominal Pathology Joseph 
E Welker, M D , Asst Prof Medicine, Umv 
of Kansas School of Medicine 

Clinical Analysis of Sudden Death from Car- 
diac Disease C G Leitch, M D , Patholo- 
gist, St Mary’s Hospital 

Discussion— Galen Tice, M D , Radiologist, 
University of Kansas Hospitals 

Evolution of Radiation Therapy for Carcinoma 
of the Cervix E H Skmner, M D , 
F A C R , Consulting Radiologist, Kansas 
City General Hospitals 

Discussion— David S Dann, M D 


ujiiupubmui on me ureast 

Anatomy of the Breast H C Tracy, M D , 

Pr ° f r Anatomy, University of Kansas School 
of Medicine 

The Roentgen Examination of the Breast Ira 

L^S p 1 d - facr ’ e “^ 
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FC tw Contribution to the Roentgen 
Therapy of Metastatic Carcinoma of the 
Lungs 

Geru, Pietro Pulmonary Syphilis 
Glaum Klaus The Diagnosis of Cavity 
Goinaru, p , Viallbt, C , and Marchioni, R 
traumatic Hematoma Encysted in the 
Splenic Region 

GftaiBN M with Dessaueh, F , jt auth 
Grebe L Krost, A , and Peukert, L Phys 
ical Experiments to Prove the Existence of 
Mitogenetic Radiation 

Guarini Carlo Radiography of the Coccyx 
Idem Roentgen Therapy in Subacute Inguinal 
Lymphogranulomatosis of Nicolas and Favre 
(The Fourth Venereal Disease) 

GOtig K Occurrence of a Sarcoma in the Scar 
ot a Surgically Removed Roentgen Carci- 
noma 

Hasch£ E , Bolze, J v Boz6ky, L , and v 
Reiser, D Contributions to the Dosage 
Measurement on Radium Packs 
Hbnschke U , with Friedrich, W , it auth 531, 532 
Hensser H The Roentgen Investigation of the 

Operatively Delivered Kidney 
Heyerdahl, S A Coutard Treatment of Malig 
nant Tumors 

Holfelder H Classification of Roentgen and 
Radium Injuries in Relation to Indications 
for Roentgen and Radium Therapy 
Idem The Saturation Method in the Treatment 
of Malignant Disease, with Special Considera- 
tion of Holf elder’s Modification 
Hufnagl, H Ossification of the Achilles Ten- 
don 

Jausion, H The Advantages of Sensitization 
to Light in Treatment with Natural and 
Artificial Sources of Light 
Jeune M , with Savy, P jt auth 
Kahlstorf, A The Expectancy of Life in Pa 
Uents with Carcinoma of the Stomach 
Kautzky, A The Problem of Atypical Skm 
Reactions Following Roentgen Irradiation 
v Reiser, D with Hasch6 E jt auth 
Ktllan Henry A New Zone of Destruction m 
the Shoulder Blade in Rachitis 
KOhler A Medical Roentgenology around 
1900 

Krost A , with Grebe L , jt auth 
Kruchen C Late Injuries Due to Roentgen 
Rays 

Kohl MANN B Prognosis of Roentgen Therapy 
in Actinomycosis of the Lungs 
Lion K with Dessauer F jt auth 
LOdin M Twenty Years of Roentgen Therapy 
McIntirb, F T , and Smith Jerome H X ray 
Therapy in the Treatment of Pneumonia 
Marchioni, R , with Goinard, P , jt auth 
Meyer, S Physical Foundations of Emanation 
Therapy 

Monauni, J The Diagnosis of Butterfly like 
Shadows of the Lungs 
Moreau with Toufet jt. auth 
Muller R Contribution to the Treatment of 
Hemangioma by Means of Radio-active Sub 
stances 

Pagani, A Radiotherapeutic Experiences in 
the Treatment of Malignant Tumors of the 
Upper Air and Digestive Passages Compli- 
cated by Regional Lymph Gland Metastases 
Palmer I Ten Cases of Injuries to Crucial 
Ligaments in the Knee Joint Operated on 
and Reported , 

Pendergrass E P , with Frazier C H 
auth 
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Perschl A The Roentgenological Diagnosis of 
Fractures of the Navicular Bone 
Peukert, L , with Grebe L , jt. auth 
Pilch D , with Braunbehrbns H V , jt auth 
Powell, Eugene V Roentgen Rays m the 

and Treatraent Pneumonia 
PJUNZ, H Injuries of the Semilunar Cartilaze 
Rathbohh, r Rhbtt Roentgen Spy of 
Chronic Sinusitis m Children * 

c“; u A „',S, d K™ A ”' s M Sol "" y 

RUS n S J Dmv Ttie Indications for the Use of 
Radio-active Thermal Waters in Great 
•Britain 

Savy - P • Froment R , Chap uv, A and Jeune, 

M Anomalies of Pam in the Gastro-duo- 
denal Ulcer 

Schinz, H R Fractional and Protracted Frac- 
tional Radiation Therapy 
SchOlb, H Surprising Response of Epidemic 
Meningitis to Roentgen Rays 
Schulze R , with Friedrich, W , jt. auth 531, 532 
8CHWARZ, G Development, Principles and Bio- 
logical Foundations of Methods of Radiation 
Therapy 

Seino, J Changes m the Pancreas Following 
Roentgen Irradiation 

Sgalitzer, M Which of the Methods of Ad- 
ministering Roentgen Rays Is Most Suitable 
m the Treatment of Diseases of the Central 
Nervous System? 

Sgalitzer, M , and Uncar, E An Attempt 
to Carry Out Fitness Tests before Working 
with Roentgen Rays 

Smerbker H Dosimetnc Problems m Radium 
and Roentgen Therapy 

Smith, Jerome H , with McIntirb F T . it 
auth 

Spitzenberger O with Falta, W jt auth 
Stephens, D J Chrome Myelogenous Leu- 
kemia Observations before and during Re- 
missions Induced by Solution of Potassium 
Arsemte and by Roentgen Therapy with 
Particular Reference to Bone Marrow 
StOkmer A The Method of "Three Fractional 
Doses m Roentgen Therapy of Skm Diseases- 
Talla F Marconi therapy in Chrome Sinusitis 
Toupet Moreau Dariaux and Cassan Cal 
cified Hydatid Cyst of the Liver 
Turkeltaub, S M , with Ravich, A jt auth 
Uncar E with Sgalitzer, M , jt. auth 
Vance Robert G The Healing of Linear Frac 
tures of the Skull 

van Everdingen WAG Specific Action of 
Ultra short Waves 

Viallet C with Goinard, P , jt auth 
Wald B6la with BArsonv Theodor jt auth 
Weber E The Simple Fractional Dose Method 
in Radiation Therapy 

Weiss Miklos with B arson v Theodor jt 
auth 

Whitmorb Eugene R The Nature of Certain 
Kidney Tumors 

Windholz F A Bnef Discussion of the His- 
tological Changes in Irradiated Blood Vessels 
Wolf p At with Zimmer K G,jt auth 
Zimmer K. G Measurements of Protection 
against Radiation 

Zimmer, k G and Wolf P M Photographic 
Method for Testing Radium Applicators for 
Leakage 

Zweipel C The Roentgen Diagnosis of the 
Patella 
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Ovarian Influence in Cancer Ferdinand C 
Helwig, MD, F A C P , Associate Prof 
Pathology, Univ of Kansas School of 
Medicine 

Discussion — Lewis G Allen, M D 

Neurogenic Factors in Functional Gastro- 
intestinal Disturbances P T Bohan, M D , 


F A C P , Prof Medicine, Univ of Kansas 
School of Medicine 
Discussion — E R Deweese, M D 

It ’s True but Who would have Thought of 
It ? (3 15 to 5 P m ) LG Allen, M D , David 
S Dann, M D , E R Deweese, M D , Ira 
H Lockwood, M D , L W Paul, M D , 
Galen Tice, M D , C Edgar Virden, M D 


INTERNATIONAL RECOMMENDATIONS FOR X-RAY AND RADIUM PROTECTION 

REVISED BY THE INTERNATIONAL X-RAY AND RADIUM PROTECTION COMMISSION AT THE 
FIFTH INTERNATIONAL CONGRESS OF RADIOLOGY, CHICAGO, SEPTEMBER, 1937 


INTERNATIONAL RECOMMENDATIONS 

1 The dangers of over-exposure to x- 
rays and radium can be avoided by the pro- 
vision of adequate protection and suitable 
working conditions It is the duty of those 
in charge of x-ray and radium departments 
to ensure such conditions for their personnel 
The known effects to be guarded against are 

(a) Injuries to the superficial tissues, 

{b) Changes in the blood and derangements 
of internal organs, particularly the 
generative organs 

The evidence at present available appears 
to suggest that under satisfactory working 
conditions, a person in normal health can 
tolerate exposure to x-rays or radium gamma 
rays to an extent of about 0 2 international 
roentgen (r) per day, or 1 r per week On 
the basis of continuous irradiation during a 
working day of seven hours, this figure corre- 
sponds to a tolerance dosage rate of 10 -5 r 
per second The protective values given m 
these recommendations are generally in har- 
mony with this figure under average condi- 
tions 

I WORKING HOURS, ETC 

2 The following working hours, etc , are 
recommended for whole-time x-ray and radium 
workers 

(a) Not more than seven working hours a 
day in temperate or cold climates 
For workers in tropical climates, 
shorter hours may be desirable 

( b ) Not more than five working days a 
week, the off-da>s to be spent as 
much as possible out of doors 

(c) Not less than four weeks’ holiday a 
jear, preferably consecutively 


(i d ) Whole-time workers m hospital x-ray 
and radium departments should not be 
called upon for other hospital service 
( e ) X-ray, and particularly radium work- 
ers, should be systematically submitted, 
both on entry and subsequently at 
least twice a year, to expert medical, 
general, and blood examinations, special 
attention being paid to the hands 
These examinations will determine the 
acceptance, refusal, limitation, or termi- 
nation of such occupation 
(/) The amount of radiation received 
by operators should be systematically 
checked to ensure that the tolerance 
dose is not exceeded For this pur- 
pose, photographic films or small- 
capacity condensers may be carried on 
the person 

II GENERAL X-RAY AND RADIUM 
RECOMMENDATIONS 

3 X-ray departments should not be situ- 
ated below ground-floor level 

4 All rooms, including dark rooms, should 
be provided with windows affording good 
natural lighting and ready facilities for ad- 
mitting sunshine and fresh air whenever 
possible, 

5 All rooms should be provided with ade- 
quate exhaust ventilation In certain climates 
it may be necessary to have recourse to air con- 
ditioning For rooms of normal dimensions, 
say 3,000 cubic feet (90 c meters) in which 
corona-free apparatus is installed, the ventilat- 
ing system should be capable of renewing the 
air of the room not less than sla times per 
hour, while up to ten times may be required 
when the apparatus is not corona-free Large 
rooms require proportionately fewer changes 
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which showed a globular mass causing a disfigured and 
irregular appearance of the kidney Treatment con 
sistcd in complete enucleation of the cyst Nephrec- 
tomy was never necessary 

THE KNEE JOINT 

The Roentgen Diagnosis of the Patella C Zwei/el 
Rdntgenproxis, May, 1937, 9, 313-318 
Routine anteroposterior and lateral films of the 
patella often do not allow an adequate visualization 
It may be difficult at times to determine the presence 
of a small fracture or other easdy overlooked pathology 
The author recommends a technic which was devised 
by Kuchendorf, but which has been forgotten by most 
radiologists It allow the projection of four fifths of 
the patella in its anteroposterior aspect away from the 
condyles of the femur The film is taken in postero- 
antenor direction, the knee is slightly flexed and ro- 
tated externally The patella is subluxated in a lateral 
direction by manual pressure The tube is angled 
from 15 to 20 degrees w a lateral direction Five cases 
are reported in which this special technic allowed a 
much improved visualization of the patella and a more 
accurate diagnosis 

Hans W Hepkb, M D 


Ten Cases of Injuries to Crucial Ligaments in the 
Knee Joint Operated on and Reported I Palmer 
Acta chir Scandmav , 1937, 79, 391-405 (Reprinted 
by permission from British Med Jour , Oct 30, 1937, 
p 65 of Epitome of Current Medical Literature ) 
Palmer considers that injuries to the crucial hga 


Injuries of the Semilunar Cartilage H Prmz. 
Beitr z Urn Chir , April 2S 1937, 165, 337-375 (Re- 
printed by permission from British Med Jour , July 10, 
1937, p 9 of Epitome of Current Medical Literature ) 
In the experience of the author these injuries more 
commonly affect the internal cartilage in the male sex 
and are to be diagnosed chiefly from signs of resistance 
to complete extension and from tenderness between the 
femur and the tibia when the leg is externally rotated 
on the thigh with the knee flexed Each of these symp- 
toms is occasionally absent in spite of a tom cartilage 
and each may sometimes be produced in the absence of 
a tear by the impaction of swollen synovial fringes or by 
a free foreign body Stemmann’s sign (the shifting — 
backwards during flexion and forwards during exten 
sion of the knee — of the tender pouit) can sometimes be 
elicited The presence or absence of effusion is not un 
portent m diagnosis, and a characteristic history is not 
always obtainable 

Ordinary roentgenography is seldom helpful, but in 
doubtful cases Bohm's method of roentgenography after 
mtra-articular injection of from 3 to 4 c c of aqueous 
uroselectan B may be decisive Endoscopy of the joint 
is more dangerous than surgical exploration and is 
unjustifiable At Konjetzny’s clinic, operation is pre 
ferred to conservative treatment for persistent or recur 
rent derangement Although the injured and tom 
parts of the cartilage are removed, its capsular zone s 
capacity for regeneration is such that it may be left be 
hind when jiossible unless the patient is engaged in 
heavy manual work 

Prune discusses fully the etiology of the tearing of the 
semilunar cartilage In all but three out of 15 cases 
microscopical examination showed chrome degenerative 
or inflammatory changes, which some German and 


ments have become more common of recent years on 
account of the increased number of athletic and traffic 
accidents It has been found that rotation and abduc- 
tion or adduction trauma may give rise to injuries to the 
crucial ligaments in combination with other lesions 
The diagnostic features are hyperextension, increased 
passive inward rotation, and the drawer sign, namely, 
ability to shift the tibia backwards and forwards on the 
femur with the knee flexed X ray examination is often 
useful as an aid to diagnosis ^juries of the crucial 
ligaments include overstretching, threadbareness total 
or partial rupture of the hgamentous substance, and 
rupture at the femoral or bbial attachment with or 
without the detachment of bony fragments Early 
operative treatment is recommended as m cases of re- 
cent injury to the crucial ligaments direct suture may 
^possible In later or chrome cases some plastic op- 
eXTwith tendons or fasaa is necessary In cases m 
r operation has been delayed snbluxation may take 
;tf th the development of a secondary arthrous 
5* which renders operative treatment nnpos- 
r'thie cases an artificial jomted knee^p 

aar «»<»«* ‘re— — * - 


Swiss writers have regarded as primarily causative 
trauma playing on unimportant part Conclusions drawn 
from histological examination alone however, are de- 
ceptive, it is certain that m a large majority of cases di 
rect or indirect trauma is the chief etiologic factor 

LEUKEMIA 

Chrome Myelogenous Leukemia Observations be- 
fore and during Remissions Induced by Solution of 
Potassium Arsemte and by Roentgen Therapy with 
Particular Reference to Bone Marrow D J Ste- 
phens Am Jour Med Sa , July 1937, 194, 25-34 

The author points out that although the similarity 
of the therajieutic resjxmse of chronic myelogenous 
leukemia to roentgen therapy and to a solution of po- 
tassium arsemte is known detailed studies of the bone 
marrow before and after treatment are not available 
He reports observations m two patients one treated 
with arsenic the other with roentgen therapy of the 
peripheral blood bone marrow oxygen consumption 
amt nitrogen balance In each instance treatment 
was followed by chrncal improvement reduction in 
total leukocytic count especial!} the immature forms 
improvement in anemia return of oxygen consumption 
to a normal level and changes in the bone marrow 


grafting 
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Ovarian Influence in Cancer Ferdinand C 
Helwig, M D , F A C P , Associate Prof 
Pathology, Univ of Kansas School of 
Medicine 

Discussion — Lewis G Allen, M D 

Neurogenic Factors in Functional Gastro- 
intestinal Disturbances P T Bohan, M D , 


F A C P , Prof Medicine, Univ of Kansas 
School of Medicine 
Discussion — E R Deweese, M D 

It ’s True but Who would have Thought of 
It ? (3 15 to 5 p m ) LG Allen, M D , David 
S Dann, M D , E R Deweese, M D , Ira 
H Lockwood, M D , L W Paul, M D , 
Galen Tice, M D , C Edgar Virden, M D 


INTERNATIONAL RECOMMENDATIONS FOR X-RAY AND RADIUM PROTECTION 

REVISED BY THE INTERNATIONAL X-RAY AND RADIUM PROTECTION COMMISSION AT THE 
FIFTH INTERNATIONAL CONGRESS OF RADIOLOGY, CHICAGO, SEPTEMBER, 1937 


INTERNATIONAL RECOMMENDATIONS 

1 The dangers of over-exposure to x- 
rays and radium can be avoided by the pro- 
vision of adequate protection and suitable 
working conditions It is the duty of those 
in charge of x-ray and radium departments 
to ensure such conditions for their personnel 
The known effects to be guarded against are 

(a) Injuries to the superficial tissues, 

(b) Changes m the blood and derangements 

of internal organs, particularly the 
generative organs 

The evidence at present available appears 
to suggest that under satisfactory working 
conditions, a person in normal health can 
tolerate exposure to x-rays or radium gamma 
rays to an extent of about 0 2 international 
roentgen (r) per day, or 1 r per week On 
the basis of contmuous irradiation during a 
working day of seven hours, this figure corre- 
sponds to a tolerance dosage rate of 10 “ 5 r 
per second The protective values given in 
these recommendations are generally in har- 
mony with this figure under average condi- 
tions 

I WORKING HOURS, ETC 

2 The following working hours, etc , are 
recommended for whole-time x-ray and radium 
workers 

(a) Not more than seven working hours a 
day in temperate or cold climates 
For workers in tropical climates, 
shorter hours may be desirable 
{b) Not more than five working days a 
week, the off days to be spent as 
much as possible out of doors 

(c) Not less than four weeks’ holiday a 
year, preferably consecutively 


(d) Whole-time workers m hospital x-ray 
and radium departments should not be 
called upon for other hospital service 

(e) X-ray, and particularly radium work- 
ers, should be systematically submitted, 
both on entry and subsequently at 
least twice a year, to expert medical, 
general, and blood examinations, special 
attention being paid to the hands 
These examinations will determine the 
acceptance, refusal, limitation, or termi- 
nation of such occupation 

( j ) The amount of radiation received 
by operators should be systematically 
checked to ensure that the tolerance 
dose is not exceeded For this pur- 
pose, photographic films or small- 
capacity condensers may be earned on 
the person 

ii general x-ray and radium 
RECOMMENDATIONS 

^ X-ray departments should not be situ- 
ated below ground-floor level 

4 All rooms, including dark rooms, should 
be provided with windows affording good 
natural lighting and ready facilities for ad- 
mitting sunshine and fresh air whenever 
possible 

5 All rooms should be provided with ade- 
quate exhaust ventilation In certain chmates 
it may be necessary to have recourse to air con- 
ditioning For rooms of normal dimensions, 
say 3,000 cubic feet (90 c meters) m which 
corona-free apparatus is installed, the ventilat- 
ing system should be capable of renewing the 
air of the room not less than slx times per 
hour, while up to ten times may be required 
when the apparatus is not corona-free Large 
rooms require proportionately fewer changes 
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senes was repeated in four weeks with good improve 
ment Three and a half months afterward the chest 
was practically negative Two years later after nu- 
merous colds in the interim, the disease recurred and 
now showed a new focus of about apple-size in the nght 
hUum Treatment was given again but in spite of it the 
condition of the patient grew worse and apparently he 
developed an involvement of the upper thoracic spme 
This area was also treated and in January, 1936, he was 
completely free from symptoms and has remained so 
until July, 1937 The author emphasizes that appar 
ently early roentgen therapy, combined with potas- 
sium iodide and gold medication, is very effective m the 
treatment of actinomycosis 

Ernst A Pohle, M D , Ph D 


Roentgenological Observations in a Honey-comb ’ 
Lung H. V Braunbehrens and D Pilch RGntgen 
praxis, May, 1937, 9, 297-30-1 
The diagnosis of honey-comb lung or congenital 
cystic disease of the lungs has been made much more 
frequently during the last few years than before the 
general use of roentgen rays Ring shadows, some- 
times with a fluid level are seen in lung areas which 
usually are emphysematous This system of cavities 
or cysts is usually in direct connection with the 
bronchial tree The mediastinum may be displaced, 
occasionally a pneumothorax ts present Bronchog 
raphy may be used for confirmation in doubtful cases 
The case reported by the authors showed all the 
classical signs in the roentgen films They were limited 
to the right, middle, and lower lobes A bronchog- 
raphy showed multiple cavities it proved that one 
dealt with a so-called open cystic lung 

Tomographic examination seemed to indicate an 
absence or poor development of the blood vessels m 
the diseased area The kymogram showed a marked 
inspiratory shift of the mediastinum toward the right 
indicating that the nght lung was practically useless 
as far as vital capacity was concerned The pneu- 
mothorax, found at the first examination was ap- 
parently one of the causes of the dyspnea, which lm- 
Droved after the pneumothorax became smaller 

Hans W Hbfkb M D 


around the interlobar spaces in other diseases of the 
lungs also Special roentgenologic studies for in 
stance Fleischner’s position, should be able to prove or 
disprove such localization of lung lesions 

Hans W Hepkb, M D 


LYMPHOGRANULOMA 

A Case of Diabetes Insipidus Due to Lymphogranu 
ioma W Fafta and 0 Spitzenberger Strahlenthera 
pie, 1937, 60, 385 

The authors report a case of Hodgkin's disease with 
multiple glandular involvement and a mediastinal mass. 
After some initial response to roentgen therapy, the 
patient developed diabetes insipidus Roentgenograms 
of the skull showed deealcification of the posterior chn 
oid process Assuming a lymphograuulomatous focus 
in the hypophysis the gland was subjected to radiation 
but without striking response Autopsy verified the 
diagnosis 

Ernst \ Pohlb M D , Ph D 


Roentgen Therapy in Subacute Inguinal Lympho- 
granulomatosis of Nicolas and Favre (The Fourth 
Venereal Disease) Carlo Guarmi Arch di Radiol 
1937, 8, 32-36 

Guarmi has treated eleven cases of this lesion between 
1923 and 1936 and obtained good results in eight of 
them He uses the following technic 180 kv , 3 ma 
•10 cm T S D 0 5 mm zinc + 2 mm aluminum, a 
field about 10 X 15 cm (to include the lesion) He 
gives from 200 to 300 r per treatment every four or 
five days and uses from four to twelve treatments 
according to the clinical indications He thinks that 
x ray treatment should be more commonly used in the 
treatment of this disease 

E T Leddy M D 


MENINGITIS, EPIDEMIC 

Surprising Response of Epidemic Meningitis to 
Roentgen Rays H Schille Strahlentherapie 1937 
60, 318 

Several years ago roentgen therapy was recommended 


The Diagnosis of Butterfly like” Shadows of the 
Lungs J Monauni ROntgenpraxis, January, 1938 


10 VLs contribution to the differential diagnosis of 
butterfly file lung shadows tries to explain its anatomi 
<*, and pathological basis The tenn is meant to 
indicate a bilateral hilar wing-like infiltration. 

In the case reported by the author this i appearance 
Js due to a tuberculosis which was disseminated 
^tly m the region of the upper interlobar spaees .n 
. th lungs The differential diagnosis between the 
both lungs tuberculosis and Boeck’s sarcoid is 

different types on w ralsed ,f lung infiltration 

“described V may not be distributed in or 


for cases of tuberculous meningitis, but controls on a 
large material did not prove it to be effective Little is 
known, however regarding the response of epidemic 
meningitis to radiation therapy The author reports 
such a case of a 20-year -old male who was treated over 
the left temporal area with 195 r (ISO kv 0 5 mm Cu) 
Within 24 hours there was a striking improvement in 
the condition of the patient so that no further treatment 
was given Recovery followed and about five weeks 
after the treatment the patient could be discharged 
Although this is only a single observation the author 
feels encouraged by his experience to give this method a 
trial 

Ernst A Pohle M D Ph D 
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radiation Protective screens and applicators 
(cones) used in treatment to define the ports of 
entry of v-ray beams should be sufficiently 
thick to reduce the dosage rate outside the 
direct field of irradiation to less than 10 -J 
roentgen per second 

rv ELECTRICAL PRECAUTIONS IN X-RAY ROOMS 

23 The floor-covenng of the \-ray rooms 
should be insulating material such as wood, 
rubber, or linoleum 

24 Where permanent overhead conductors 
are employed, they should be not less than 9 
feet (3 meters) from the floor They should 
consist of stout metal tubing or other corona- 
less type of conductor The associated con- 
necting leads should be of coronaless wire kept 
taut by suitable rheophores 

25 Wherever possible, earthed guards or 
earthed sheaths should be provided to shield 
the more adjacent parts of the high tension 
system Unshielded leads to the \-ray tube 
should be in positions as remote as possible 
from the operator and the patient The use 
of “shock-proof” \-ray equipment, in wluch 
the high tension circuit is completely enclosed 
m earthed conductors, is recommended In 
all cases, however, indiscriminate handling of x- 
ray tubes during operation should be forbidden 
Unless there are reasons to the contrary, metal 
parts of the apparatus and room should be 
efficiently earthed 

26 Main and supply switches should be 
very accessible and distinctly indicated They 
should not be in the proximity of the high 
tension system, nor should it be possible for 
them to close accidentally The use of quick- 
acting, double-pole circuit breakers is recom- 
mended Over-powered fuses should not be 
used If more than one apparatus is operated 
from a common generator, suitable high 
tension, multi-way switches should be pro- 
vided In the case of some of the constant 
potential generators, a residual charge is held 
by the condensers after shutting down, and a 
suitable discharging device should, therefore, 
be fitted Illuminated warning devices which 
operate when the equipment is ' alive" serve 
a useful purpose The staff should be trained 
m the use of first-aid instructions dealing with 
electrical shock If foot switches are used 
they should be connected in senes with an 
ordinary switch, and should be so designed 
that they cannot be locked to keep the circuit 


"alive,” and are not capable of being closed 
accidentally 

27 Some suitable form of kilovoltmeter 
should be provided to afford a measure of the 
voltage operating the x-ray tube 

28 Low flash-point anesthetics should 
never be used in conjunction with x-rays 

V FILM STORAGE PRECAUTIONS 

29 The use of non-inflammable x-ray films 
is strongly recommended In the case of in- 
flammable films, suitable precautions should 
be taken as regards their use and storage 
Large stocks should be kept in isolated stores, 
preferably in a separate building or on the 
roof 

VI RADIUM PROTECTIVE RECOMMENDATIONS 

(A) Radium Salts — 30 Protection for ra- 

dium workers is required from the effects of 

(a) Beta rays upon the hands, 

(b) Gamma rays upon the internal organs, 
vascular and reproductive systems 

31 In order to protect the hands from 
beta rays, reliance should be placed, in the 
first place, on distance The radium should 
be manipulated with long-handled forceps, 
and should be carried from place to place m 
long-handled boxes, hned on all sides with at 
least one centimeter of lead All manipulations 
should be carried out as rapidly as possible 

32 Radium, when not in use, should be 
stored in a safe as distant as possible from the 
personnel It is recommended that the safe 
should be provided with a number of separate 
drawers individually protected The amount 
of protection should correspond to the values 
given m the following table These values, 
which are based on working conditions where 
there is proximity to radium, may be reduced 
for larger working distances 

Maximum Quantity Thickness of 
of Radium Element Lead 


0 05 gm 

5 

0 2 

S 5 

0 5 

10 

1 0 

11 5 

2 0 

13 

5 0 

15 

10 0 

17 


33 A separate room should be provided 
for the make-up ’ of screened tubes and ap- 
plicators, and this room should be occupied 
only during such work 

34 In order to protect the body from the 
penetrating gamma rays during handling of 
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senes was repeated tn four weeks with good improve- 
ment Three and a half months afterward the chest 
was practically negative Two years later, after nu- 
merous colds in the interim the disease recurred and 
now showed a new focus of about apple size in the right 
hilum Treatment was given again but in spite of it the 
condition of the patient grew worse and apparently he 
det eloped an involvement of the upper thoracic spine 
This area was also treated and in January, 1930, he was 
completely free from symptoms and has remained so 
until July 1937 The author emphasizes that appar- 
ently early roentgen therapy, combined with potas- 
sium iodide and gold medication, is very effective in the 
treatment of actinomycosis 

Ernst A Pohle, hi D Ph D 


Roentgenological Observations in a ' Honey-comb” 
Lung H. V Braunbehrcns and D Pilch Rontgen- 
praxis. May, 1937 9, 297-304 

The diagnosis of honey-comb lung or congenital 
cystic disease of the lungs has been made much more 
frequently during the last few years than before the 
general use of roentgen rays Ring shadows, some- 
times with a fluid level, are seen in lung areas which 
usually are emphysematous This system of cavities 
or cysts is usually in direct connection with the 
bronchial tree. The mediastinum may be displaced, 
occasionally a pneumothorax is present Bronchog- 
raphy may be used for confirmation in doubtful cases 
The case reported by the authors showed all the 
classical signs in the roentgen films They were limited 
to the right, middle, and lower lobes A bronchog- 
raphy showed multiple cavities it proved that one 
dealt with a so-called open cystic lung 

Tomographic examination seemed to indicate an 
absence or poor development of the blood vessels in 
the diseased area The kymogram showed a marked 
inspiratory shift of the mediastinum toward the right, 
indicating that the right lung was practically useless 
as far as vital capacity was concerned The pneu- 
mothorax. found at the first examination, was ap 
parently one of the causes of the dyspnea which im 
proved after the pneumothorax became smaller 
K Hans W Hefke M D 


around the interlobar spaces m other diseases of the 
lungs also Special roentgenologic studies, for m 
stance Fleischner’s position, should be able to prove or 
disprove such localization of lung lesions 

Hans W Hefkb, M D 


LYMPHOGRANULOMA 

A Case of Diabetes Insipidus Due to Lymphogranu- 
loma W Falta and O Spitzenberger Strahlenthera 
pie 1937,60,385 

The authors report a case of Hodgkm’s disease with 
multiple glandular involvement and a mediastinal mass 
After some initial response to roentgen therapy, the 
patient developed diabetes insipidus Roentgenograms 
of the skull showed decalcification of the posterior chn 
old process Assuming a lymphogranulomatous focus 
in the hypophysis, the gland was subjected to radiation 
but without striking response Autopsy verified the 
diagnosis 

Ernst A Pohle, M D , Ph D 


Roentgen Therapy m Subacute Inguinal Lympho- 
granulomatosis of Nicolas and Favre (The Fourth 
Venereal Disease) Carlo Guaruu Arch di Radial 
1937, 8, 32-36 

Guanm has treated eleven cases of this lesion between 
1922 and 1936, and obtained good results in eight of 
them He uses the following technic ISO kv , 3 ma., 
40 cm T S D , 0 5 mm zinc + 2 mm aluminum a 
field about 10 X 15 cm (to include the lesion) He 
gives from 200 to 300 r per treatment every four or 
five days and uses from four to twelve treatments 
according to the clinical indications He thinks that 
x ray treatment should be more commonly used in the 
treatment of this disease 

E T Leddy M D 


MENINGITIS, EPIDEMIC 

Surprising Response of Epidemic Meningitis to 
Roentgen Rays H Schille Strahlentherapie 1037 
60,318 


'he Diagnosis of Butterfly like" Shadows of the 
’ j Mouaunl RSntgenpraxis, January, 1938 

•to contribution to the differential diagnosis of 
terfly like lung shadows tries to explain its anatomi 
Md pathological basis. The tenn is meant to 
cate a bilateral hilar wmg-hke infiltration 
fthe case reported by the author tins appearance 
due to a tuberculosis which was disseminated 
Uy in the region of the upper mt “ l0 ^ 

, lungs The differential diagnosis between the 
i lungs f, lh crculosis and Boeck's sarcoid is 

« a* -»<“» 
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Several years ago roentgen therapy was recommended 
for cases of tuberculous meningitis, but controls on a 
large material did not prove it to be effective Little is 
known, however, regarding the response of epidemic 
meningitis to radiation therapy The author reports 
such a case of a 20 year-old male who was treated over 
the left temporal area with 165 r (ISO kv 0 5 mm Cu) 
Within 24 hours there was a striking improvement in 
the condition of the patient so that no further treatment 
was given. Recovery followed and about fixe weeks 
after the treatment the patient could be discharged 
Although this is only a single observation the author 
feels encouraged by his experience to give this method a 
trial 

Ernst A Pohle M D Ph D 
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The distances corresponding to the tolerance 
dosage rate in the absence of lead are also 
given 

Members of Committee Making Above Report 

Dr G W C Kaye, 

(Great Britain) Hon Secretary 
Dr H Behnken, Germany 
Prof E Pugno-Vanoni, Italy 
Dr I Solomon, France 
Mr Lauriston S Taylor, USA 
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Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender 
Reviews will be published in the interest of our 
readers and as space permits 

Einfuhrung in die Kurzwellentkerapik (Intro- 
duction to Short Wave Therapy) Second Edition 
Behandlungstechmk und Indikationen (Technic of 
Management and Indications) By Ernst Fritsch 
and Martin Schubart A volume of 200 pages, 
with 117 dlustrations Published by Urban & 
Schwarzenberg, Berlin, 1938 Price rm 5 50 

Radium Lost and Found By Robert B Taft, 
M D , B S M A. F_A C R A monograph of 76 
pages Published by John J Furlong and Son, 
Charleston, S C , 1938 Price $2 00 

The Origin and Properties of the Human Aura 
By Oscar Bagnall, BA (Cantab ) A volume of 
192 pages Published by E P Dutton & Company, 
Inc , New York City 1938 Price S2 00 

Third Symposium on Silicosis An official transcript 
of the Third Silicosis Symposium held in connection 
with the Trudeau School of Tuberculosis at Saranac 
Lake N Y June 21 to 25 1937 A volume of 265 
pages Edited by B E Kuechle Vice president and 
Claims Manager Emplojers Mutual Liability In- 
surance Company Wausau Wisconsin, 1937 Price 
S3 00 

X-rays and Radium in the Treatment of Diseases 
of the Skin By George M MacKee, M D , 
Professor of Clinical Dermatology and Director of 
Department of Dermatology (Skin and Cancer 
Unit) New York Post graduate Medical School and 
Hospital, Columbia University Consulting Derma- 
tologist St Lukes Hospital Thud Edition thor 
oughl> revised A volume of 830 pages illustrated, 
with 308 engravings 31 charts, and 2 colored plates' 
Published by Lea &. Fcbiger, Philadelphia 1938 
Price S10 00 


BOOK REVIEWS 

R6NTGENDIAGNOSTIK DER KNOCHEN- UND GEL- 
enkkrankheiten (Roentgen Diagnosis of 
Bone and Joint Diseases) Vol II, Knoch- 
enechinokokkose (Echinococcus Disease of 
Bone) By Prof Robert Kienbock, 
Vienna A volume of 192 pages, with 19 
illustrations Published by Urban & Schwar- 
zenberg, Berlin, 1933 Price rm 7 60 

In this monograph the author has summar- 
ized the mam facts known to medicine regard- 
ing the infections of bone by the Echinococcus 
After a brief discussion of the etiology of the 
disease, noting that there are two forms, cystic 
or hydatid, and the infiltrating or granuloma- 
tous form, he reviews the clinical course of the 
disease He then enumerates the cases re- 
ported, with the bones involved, and summar- 
izes these facts m the form of a table In all, 
there are 86 such cases A review of five cases 
seen in his own clinic is given and this is fol- 
lowed by a chapter on differential diagnosis 
As a reference book oil this interesting but 
rare disease this monograph is well worth while 
It is fairly well illustrated and so arranged as to 
be most handy as a reference book 


STUDIEN tJBBR HBRED1TARE MULTIPLE EPI- 

physbnst6rungbn (Studies of Hereditary 
Multiple Epiphyseal Affections) By S 
Ribbing Acta Radiologica Supplementum 
XXXIV A volume of 107 pages, with 94 
illustrations Published by Mercators Tryc- 
ken, Helsingfors, Finland, 1937 Price 
Swedish cr S 00 

In this monograph the author has described 
a peculiar type of hereditary multiple epi- 
physeal disturbances studied by him The 
senes includes 23 cases, all related The lesions 
were not uniform throughout but were all 
epiphyseal, resembling in some instances achon- 
droplasia and similar generalized types and 
m other instances osteochondntis dissecans, 
coxa plana, dorsal juvenile kyphosis, et cetera 
A complete review of the literature is given 
The significance of the condition is not known 
but its relationship to the type of epiphyseal 
disturbance mentioned above offers much in- 
teresting food for thought The patients did 
not have any obvious constitutional disturb- 
ance or other anomalies These cases are 
illustrative of the doctrine of the “constitu- 
tionally weak epiphysis ” 
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trauma m the orbital region, and some indistinct visual 
disturbances This examination was mostly useful in 
cases of unilateral lesions 

G E Burch, M D 

THE PANCREAS 


nosis include raised temperature, vomiting, and pan 
simulating that of cholecystitis In those cases whici 
do not present the typical symptoms of peptic ulce 
roentgenography is necessary in order that a cor rec 
diagnosis may be made 


Changes in the Pancreas Following Roentgen Irradi 
ation J Seino Strahlentherapie, 1937, 58, 449 
The author studied the relation between the condition 
of the islands of Langerhans and the sugar metabolism 
In order to produce hypertrophy of the islands he used 
ligation of the pancreatic ducts, partial removal of the 
glands, roentgen irradiation and chrome starvation of 
the rabbits The assimilation of sugar is not as much 
disturbed following irradiation as after partial exlirpa 
tion of the gland or ligation However, there was defi- 
nite histologic evidence of injury' of the pancreatic tis 
sue No hypertrophy or hyperplasia of the islands was 
seen in the irradiated part of the pancreas No stunu 
lative effect of roentgen rays could be detected In 
animals with hypoglycemia the islands were not hyper 
trophied or hyperplastic but the sugar metabolism was 
disturbed The author concludes from his experiments 
that the pancreas of the rabbit can definitely be injured 
by roentgen irradiation 

Ernst A Pohle M D , Ph D 


PHYSICAL THERAPY 

Specific Action of Ultra short Waves W A G vat 
Everdmgen Acta Radiologica, August, 1937, 18 
543-546 

The rise of temperature of the irradiated body de 
pends upon many factors, some of which cannot be de 
termined in the living tissue The specific resistance 
of the object, the mass of the object, the dielectric con 
slant, the heat conductivity, and the emissivity of the 
body are important ones The cooling effect of the 
blood in the living animal is an integrating factor 

The author looks upon the problem from two different 
angles First, the action of ultra short waves may be 
explained upon the principle founded on the change of 
the dieleclncum when living tissue is brought into the 
condensator-field of a high frequency circuit, and sec- 
ond, he considers the importance that may be attached 
to the dipole theory of Debye 

G E Burch M D 


PEPTIC ULCER 


Anomalies of Pam in the Gastro-duodenal Ulcer 
P Savy, R Froment, A Chapuy and M Jeune 
Presse med , April 21, 1937, 45, 609 610 (Reprinted 
by permission from British Med Jour , July 10, 1937, 
p 5 of Epitome of Current Medical Literature ) 

The authors describe the common signs and symp 
toms of gastro-duodenal ulcer, including pain m the 
epigastrium with dorsal or thoracic radiation which ap- 
pears some time after meals and is relieved by the inges- 
tion of food Paw usually lasts for about three weeks 
with intervals of remission for several months As a 
result of observation in 215 cases of peptic ulcer certain 
anomalies have been noted In some cases the pain 
may be felt in an unusual region such as the dorso-lum 
bar and instances are given w which a duodenal ulcer 
caused pam of the pseudo-nephritic type or pain m the 
left lumbar area Hypogastric and pseudo intestinal 
types were also seen in the first of which the pam 
started in the left iliac fossa and m the second m the ap- 
pendicular region fn other instances the pam origina- 
ted in the thoracic region before extending to the abdo- 


men . 

It was noticed that in certain cases pam was not re 
heved by eating, and on occasion it occurred soon or 
immediately after taking food Anomalies regarcUag 
the duration of the attacks were also observed two 
cases are quoted m which they lasted only three days.and 
» winch a penod of quiescence lasting for 18 
months was followed by pam several times a day with 
an interval of only one or two days between. 

Other anomalies which may lead to a mistaken d g 


PNEUMONIA 

Roentgen Rays in the Diagnosis and Treatment of 
Pneumonia Eugene V Powell Texas St Jour 
Med October. 1937 33, 427-131 

The author has for four and one half jears employed 
x ray therapy in 103 cases of lobar pneumonia with a 
mortality under 5 per cent The only contra-indication 
is a definite leukopenia such as is seen m post influenzal 
pneumonias 

The technic consists of from 250 to 350 roentgens of 
0 3 Angstrom unit effective radiation given over the 
involved portion of the lung repeated over an opposite 
skm area in 48 hours if the temperature does not return 
to normal 

John M Miles, M D 


X ray Therapy in the Treatment of Pneumonia 
F T Mclntire and Jerome H Smith Texas St Jour 
Med October 1937 33,422-426 
The authors review 38 cases of pneumonia which 
they treated with x ray with a corrected mortality of 
13 7 per cent for the cases of bronchopneumonia and 
9 1 per cent for the cases of lobar pneumonia Dosage 
employed was 110 r measured with back scatter using 
140 kilovolts through a 20 cm portal and repeating this 
dose m forty -eight hours if necessary 

They believe x ray therapy is of value in all types of 
pneumonia exhibiting an adequate white blood count 
except in very early cases of bronchopneumonia with 
considerable congestion or a minimum consolidation 
John M Miles M D 
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steady reference volume for both those of wide 
experience and those of lesser experience 


Fractures and Dislocations for Prac- 
titioners By Edwin O Gec kele r, M 
D , Fellow of the American College of Sur- 
geons, Fellow of the American Academy of 
Orthopedic Surgeons A volume of 246 
pages, with 213 illustrations Published by 
William Wood & Company, Baltimore, 1937 
Price $4 00 

The author states in the preface that his 
purpose is “to condense the subject of fractures 
and dislocations without the omission of im- 
portant details ” This purpose has been well 
carried out and there are ready references for 
those wishing detailed information The sub- 
ject is condensed into 246 pages of easily read- 
able type and is sufficiently illustrated with 213 
drawings, vray reproductions, and photo- 
graphs Special attention is given to prepara- 
tion and application of plaster of Pans 
The subject matter is introduced by a dis- 
course on general considerations, including 
general directions for guidance of x-ray work in 
fractures through the courtesy of Dr Roscoe C 
Webb, Chief Surgeon of the Great Northern 
Railway Company This speaks for the at- 
tempt to cover completely the necessities of 
fracture work The author has commendably 
stressed the taking of early x-rays for diagnosis 
and the use of frequent check-up x-rays 

Criticism may be offered in the fact that, as 
the book is primarily for the practitioner, there 
is not enough attention directed toward the 
complications which frequently arise, such as 
Volkniann’s ischemic contracture, early care of 
traumatized soft tissue and compound wounds 
However, the book should be a handy reference 
work for the practitioner because of its clear, 
concise, and condensed presentation of frac- 
tures and dislocations 


Radiophysiologie et Radiotherapie (Radio- 
physiology and Radiotherapy) Recueil de 
Travaux Biologiques, Techniques et Thera- 
peutiques (Review of Biologic Work, Tech- 
nic, and Therapeutics) A periodical pub- 
lished from time to time, of which this is the 
number for March, 1937, Vol III, fasc 3, 
by the Institut du Radium of the University 
of Pans and the Curie Foundation A vol- 
ume of 470 pages Price 50 fr 

In tins number arc a series of articles by the 


different workers at the Radium Institute of 
Paris The first article, by Ferroux, Regaud, 
and Samssownow, deals with the increase in 
radioresistance of seminal epithelium by the 
use of small doses of roentgen rays. The result 
of this experimental study showed that a dose 
of 750 roentgens, divided into ten equal frac- 
tions and given at monthly intervals over a 
period of ten months, dimini shed the radio- 
sensitiveness of the seminal epithelium 

The second article, by Lacassagne, is a report 
of studies on the physiologic modifications in 
the ovary of adult rabbits after partial or com- 
plete destruction of the hypophysis by radon, 
together with the changes occurring m the 
hypophysis after irradiation with roentgen 
rays as compared with those occurring after 
irradiation by radon mtroduced into the gland 
Lacassagne concludes that it is possible to 
destroy the hypophysis of the rabbit by intro- 
ducing radon into the gland Such destruction 
provokes m the ovary important and histo- 
logically characteristic alterations Preserva- 
tion of about a thud of the anterior lobe of the 
hypophysis msures the maintenance of normal 
genital function, m spite of the disappearance 
of the remainder of the hypophysis and of the 
intermediate and posterior lobes Histologic 
examination of incompletely destroyed hypoph- 
yses proved that the hypophyseal cells are 
only slightly radiosensitive Irradiation of the 
hypophysis with roentgen rays confirms the 
resistance of this organ to irradiation 

The thud article, also by Lacassagne, is a 
report of experiments on the radiosensitiveness 
of the corpus luteum and of the uterine mucosa 
of the rabbit by means of an artificial des- 
lduoma These experiments showed that 
strong irradiation of the ovary before the rup- 
ture of the follicles does not prevent the forma- 
tion of corpora lutei which retrogress prema- 
turely, and this is accompanied by the dis- 
appearance of cellular proliferation in the 
uterine mucosa Moderate irradiation does 
not prevent the normal development of corpora 
lutei The utenne mucosa proliferates and, m 
cases of unilateral irradiation, artificial desidu- 
omas are formed on the treated side as well 
as on the untreated side 

The fourth article, by Ferroux and Fohchon, 
deals with the leakage of radon from radium 
tubes, especially from the strong tubes em- 
ployed for teleradium therapy 

The fifth article, by Loiseleur, is a report of 
mvestigations which show that irradiation 
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his own technic As an example he quotes that in a 
patient who receives six or eight fields the daily dose per 
area is from 300 to 330 r (in air) In the case of six 
fields, two areas are given each day for a period of three 
days and beginning the fourth day one field is given 
daily After three necks one field is given every other 
day He believes that this method uses fully the selec 
tive effect of radiation as based on the difference in 
cumulation in normal and diseased tissue 

Ernst A Pohle MD Ph D 


An Attempt to Use Provocation of the Radiosensitive 
Phases of Cell Life as an Adjunct to Fractional Radia 
tion Therapy T Berkman and F Dessauer Strah- 
lenthcrapie 1937, 58, 551 

It is known that heat shortens the time period of cell 
division Since during mitosis cells are most suscepti- 
ble to irradiation the author used diathermy in patients 
with inoperable malignancies before radiation therapy 
in an attempt to sensitize the tumor cells The interval 
between heat application and irradiation was usually one 
hour White only 12 cases have been studied so far and 
m some patients no benefit of the diathermy application 
could be seen, a few showed rather striking responses 
The authors believe it to be worth while therefore to 
continue theses experiments 

Ernst A Pohle MD Ph D 


came to the conclusion that there are mitogenetic rays 
probably m the region of from 1 800 to 2,700 A 

Ernst A Pohlb, M D Ph.D 

RADIATION INJURIES 

Late Injuries Due to Roentgen Rays C Kruchen. 
Strahlentherapie, 1937, 60, 406 
The author reports two cases of late injuries occur 
ring years after the exposure to roentgen rays The 
first patient, now 65 years old, was treated over the 
thyroid twenty years ago Atrophy of the skrn with 
telangiectasis developed several years after the irradia 
tion A few months ago the patient noticed difficulty 
in swallowing and clinical examination revealed a car 
cinoma of the hypopharynx which was proved by bt 
opsy What connection this malignancy has to the 
previous irradiation is difficult to say, although the 
changes in the skm may lead one to susjiect certain in 
Junes m the deeper structures A second patient was 
operated on several times for sarcoma in the right groin 
Fairly heavy doses of x rays were applied for the treat 
ment of a recurrence Two years following the last 
treatment there developed an ulcer 12 X 9 cm large 
and 4 to 5 cm deep In this ease the disturbance of 
the blood supply and lymphatic drainage may explain 
the increased sensitivity to radiation 

Ernst A Pohlb HD PhD 


Fractional and Protracted Fractional Radiation 
Therapy H R Scbmz Strahlentherapie 1937 58, 
541 

The author uses at his clime the following four types 
of application of roentgen rays simple fractionation 
with short treatment periods, protracted fractional it 
radiation with short treatment periods, fractional ir 
radiation with long treatment periods and protracted 
fractional irradiation with long treatment periods 
His dady doses vary from 14 to 40 r/min for the short 
treatment periods and 2 5 r/mm for the long treatment 
periods His results obtained by the original Coutard 
method in the treatment of carcinoma of the upper res 
piratory tract and esophagus are published in the same 
journal (Vol 58, p 373) In conclusion the author 
emphasizes that in his opinion an improvement of the 
results obtained by radiation therapy in cancer can be 
obtained only by earlier diagnosis 

Ernst A Pohlb M D PhD 


Physical Experiments to Prove the Existence of 
y ytogenetic Radiation L Grebe A ^Krost and 
L Peukert Strahlentherapie 1937 60, 575 

The existence of mitogenetic radiation discovered 
by Gurwitsch is accepted by some and denied by other 
investigators The authors studied the problem with 
a modified Geiger counter using the roots and leaves 
of plants and also frog hearts as test objects They 


A Brief Discussion of the Histological Changes in 
Irradiated Blood Vessels F Wmdholz. Strahlen 
therapie, 1937 59. 662 

The author reports the results of his studies earned 
out in serial sections of a roentgen ulcer in the abdomi- 
nal wall of a jiatient who had received over that area a 
single dose of 1 500 r filtered through 4 mm A) His 
tologic studies showed that the veins were much more 
affected than the arteries The findings are discussed in 
detail and illustrated by five photomicrograms An 
additional illustration shows Che identical microscopic 
picture in the penehondrium taken from the larynx of a 
patient who had been treated with the Coutard method 
and received 5 340 r within 35 days He died from 
pneumonia 75 days after the last treatment ft is con- 
cluded that the observed changes in the veins are in all 
probability due to a direct effect of the radiation on the 
vessel walls 

Ernst A Pohls, M D Ph D 


Classification of Roentgen and Radium Injuries in 
Relation to Indications for Roentgen and Radium 
Therapy H Holfelder Strahlentherapie 1937 60, 
66 

Following a brief discussion of the medico-legal as 
pect of roentgen and radium injuries the author pro 
poses a classification of these lesions which in his opm 
ion would greatly facilitate them evaluation in forensic 
medicine The following groups are given (1) pig 
mentation of skin (2) telangiectasis (3) atrophy 
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he describes the procedure commonly called 
“galvanization” and maintains that the polar- 
ity of the constant low voltage current is of 
little importance 

Many claims are made for the value of 
“ionization” m the treatment of diseases of the 
joints, muscles, and nerves, as well as diseases 
of the nose and ear Rather exaggerated 
claims are made for the value of “ionization” 
m the treatment of atrophic arthritis and 
other ankylosing jomt diseases The author 
bases these claims on what he terms the 
“sclerolytic” action of the current As a 
result of the “sclerolytic” action, rather 
startling results are claimed in the treatment 
of otosclerosis It is contended that m many 
instances hearing is restored 

The work is not convincing smce there are 
only a few case reports, no statistical studies, 
no controlled studies, and there is no ex- 
perimental material Likewise, there is no 
bibliography Not even a theoretical pres- 
entation of the physiologic action of the 
constant current is presented to substantiate 
the many positive statements which have 
been made It would seem that all of the 
work presented m this book should be much 
more thoroughly substantiated before the 
views of the author are given general ac- 
ceptance 


Elements of Chromotherapy, the Adminis- 
tration of Ultra-violet, Infra-red, and 
Luminous Rays through Color Filtbrs 
By R Douglas Howat, L R C P (Edin ), 
LRCS (Edm ), LRFPS (Glas), with 
a Foreword by Sir Henry Gauvain, M D , 
M Chir , F R C S A volume of 106 pages, 
with 20 illustrations Pubhshed by The 
Actinic Press, Ltd , London, 1938 Pace 
S/Gd 

This small monograph, as the title suggests, 
describes the use of visible and invisible light 
rays through colored filters There are chap- 
ters on history, physics, erythema, action on 
bacteria, filters, lamps, technic, and clinical 
observations 

The work discusses chiefly the use of visible 
light through colored filters and makes many 
extravagant claims for the value of such 
radiations Smce no less an authority than 
W W Coblenz, of the Washington Bureau of 
Standards and member of the Council on 
Phjsical Therapy of the American Medical 


Association, has stated, “If the rays m the 
visible spectrum have any special therapeutic 
action, it remains to be determined,” and smce 
practically all modem experts m light therapy 
have considered that the use of colored lights 
can have no other effect than a psychic one, 
this text was reviewed carefully to see whether 
there was any new material m it which would 
warrant the claim by Doctor Howat that 
“chromotherapy was of value " 

When one reads his chapter on the action 
of color rays on bacteria, at first glance, he 
seems to present a rather imposing array of 
direct quotations from other writers to support 
his views On more careful check-up with the 
bnef bibliography that he has appended at 
the end of the book, it was found that a num- 
ber of his sources of reference were not given 
and that those which were given were ex- 
tremely antiquated For instance, in this 
chapter, the references given were dated, 
respectively, 1S77, 1904, 1858, 1883, 1879, 1889, 
and 1903 Such antiquated material, all of it 
over twenty-five years of age, of course merits 
no consideration in a modem textbook A 
check of the bibliography shows that of the 
forty-five references for which dates are given, 
twenty-one are over twenty-five years old 
The author bases his contentions on such ob- 
solete material and on twenty-five sketchy 
case reports of a highly unscientific nature 
Typical of these case reports is the first one 
describing treatment of “acidity” by applica- 
tion of a “red filter over epigastrium for 
fifteen minutes ” It is reported that after a 
dozen treatments, the patient “was absolutely 
free from symptoms and declared that she 
had never felt so fit ” Need more be said con- 
cerning this volume? 

The Reviewer is rather amazed that a medi- 
cal man could write such an unscientific text, 
and that one so famed as Sir Henry Gauvain 
should be willing to lend his name to its 
publication This text cannot be recom- 
mended 


La VfisicuLE Biliare et ses Voies d’Eycrb- 
tion (The Gall Bladder and Biliary Ducts) 
By M Chiray, J Pavel, and A Lomon 
A volume of S63 pages Second Edition 
Pubhshed by Masson et Cie, Pans, 1936 
Pnce 120 fr 

The second edition of this standard work 
enlarges and bangs up to date the material 
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studied (See ‘ Strahlentherapie," 1932, 43, 667 ) 
The authors suggest the use of water as absorbing ma 
tenal instead of wood, and also refer the dose to 1 mg 
of radium element The equivalent for this “normal 
cube minute” was determined at 0 00412 r 

ErnstA Poiile, M D , Pb D 

Radium Therapy of Cancer of the Oral Cavity H 
E Davis Illinois Med Jour October, 1937, 72, 320- 
323 

Davis considers the use of low intensities of radium 
over a period of days to be effective in the treatment of 
carcinoma Six to ten shin erythema doses were found 
to be most effective for the complete destruction of 
most squamous-cell carcinomas With the exception 
of a few locations, such as the alveolar ridge, interstitial 
radiation was the method of choice for the treatment of 
oral cancer Radium needles of low intensity, 0 5 to 
1 0 mg per linear cm , were ordinarily employed 
They were screened with 0 5 mm of platinum, thus al- 
lowing the use of only the pare gamma rays The 
needles were spaced accurately about 10 to 12 mm 
apart throughout the involved area The period of 
application varied from 4 to 12 days continuously, de 
pending upon the location, extent, and probable his 
tology of the primary tumor In certain locations 
radon implants were found practical, the dosage tables 
by Dr Martin, Mrs Quitnby and Dr Pack being used 

G E Burch, M D 

Further Experience with Injections of Radium Chlo 
ride W Altschul Strahlentherapie 1937 60, 381 
The author reports on his experience with injection of 
radium chloride during the last five years He saw 
good results m iscbias, arthritis of the shoulder and 
knee, rheumatism, and neuritis Certain types of ar- 
teriosclerotic disturbances as, for instance intermittent 
claudication, were also improved The injections are 
given in two senes of six each ,3X1 me and 3X2 me 
on six successive days There were no untoward reac- 
tions 

Ernst A Pohlb, M D Ph D 


dilated that such water could safely supply only one- 
millionth of the heat requirements of the body Si milar 
calculation of the oxidation properties of clinically 
tolerated doses gives a very small figure. 

Finally, the author points out the work of Howitt 
in administering radon impregnated water These 
results indicated that m the syst ema tic treatment of 
cases of rheumatism and allied affections, no demon 
strable change was found in the cluneal condition, m 
eluding a two-year follow-up 
The great benefit patients denve from spas is ap- 
parently not due to radio-activity but no doubt to 
the medical advice received, the regime of life followed, 
and the other chemical compounds contained in such 
waters 

W A Sodeman, M D 

Photographic Method for Testing Radium Applica 
tors for Leakage K G Zimmer and P M Wolf 
Strahlentherapie 1937 58, 174 

The regulations for radiation protection in Germany 
demand that all radium applicators be tested every 
three months for leakage The authors describe their 
experiments, showing that the photographic method if 
earned out with certain precautions is suitable for this 
purpose 

Ernst A Pohlb hi D , Ph D 

Contnbutions to the Dosage Measurement on 
Radium Packs E Haschd J Bolze L v Bozdk) 
and D v Reiser Strahlentherapie, 1937, 60, 598 
The authors desenbe in detail the results of their 
photographic determinations of radium doses with the 
photographic method developed by Holtbusen and his 
co-workers (see this Journal 1932 43, 667) They 
found that gamma rays of radium and roentgen rays 
excited at 470 kv (HVLu 46 mm ) produce about 
the same degree of blackening of an x ray film with a 
dose of 0 72 r The accuracy is * 20 per cent 

Ernst A Pohlb M D Ph D 

The Problem of Radium Dosimetry Fundamental 
Principles of the Ionization Method W Friedrich, R 
Schulze and U Henschke Strahlentherapie 1937 60, 


The Indications for the Use of Radio-active Thermal 
Waters in Great Britain Sidney Russ Proc Royal 
Soc Med , May, 1937 30, 831 832 


In a discussion of spa waters Professor Russ points 
out that the radium or radon in spa waters has often 
been put forward as a reason for some of the therapeutic 
value of the drinking water of the spa He also points 
out that if this were so spa waters richest in these ele- 
ments would be among the most noted This, however 

,s not the case. The drinking water of Stockholm m 
more radio active than the water from any of Sweden s 
spas Since radon water can be prepared cheaply if 
the curative value of spa waters were duetoth^ 
roent the value of such resorts would disappear 


rapidly 

In reply to the statement 
radium invigorate the bod> 


that small quantities of 
Professor Russ has cal 


38 

The authors continued their experimental investiga- 
tions dealing with the determination of radium doses w 
r They found that this is possible with air wall cham- 
bers They found equal ionization currents if the elec 
tron emission of air under 150 atmospheres pressure 
was compared with that of graphite Equal ioniza- 
tion currents were also obtained when comparing cham 
bers made of tissue paper and air wall chambers, pro- 
vided that the room was sufficiently large (100X 60 X 
22 meters) and the radium was at a distance of 20 me 
ters from the chamber The authors conclude that 
accurate results can be obtained only if air wall cham- 
bers of sufficient wall thickness are used and if scattered 
gamma radiation is avoided The equivalent for 1 
mg hr was found to be 7 S r 

Ernst \ Pohlb M D Ph D 
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studied (See ‘Strahlentherapie,” 1932, 43, 607 ) 
The authors suggest the use of water as absorbing ma- 
terial instead of wood, and also refer the dose to 1 mg 
of radium element The equivalent for this normal 
cube minute" was determined at 0 00412 r 

Ernst A Pohle, M D , Ph D 


Radium Therapy of Cancer of the Oral Cavity H 
E Davis Illinois Med Jour October, 1937, 72, 320- 
323 

Davis considers the use of lou intensities of radium 
over a period of days to be effective in the treatment of 
carcinoma Six to ten skin erythema doses were found 
to be most effective for the complete destruction of 
most squamous-cell carcinomas With the exception 
of a few locations, such as the alveolar ndge, interstitial 
radiation was the method of choice for the treatment of 
oral cancer Radium needles of low intensity, 0 5 to 
1 0 mg per linear cm , were ordinarily employed 
They were screened with 0 5 mm of platinum, thus al 
lowing the use of only the pure gamma rays The 
needles were spaced accurately about 10 to 12 mm 
apart throughout the involved area The period of 
application varied from 4 to 12 days continuously de- 
pending upon the location, extent, and probable his- 
tology of the primary tumor In certain locations 
radon implants were found practical, the dosage tables 
by Dr Martin, Mrs Quimby, and Dr Pack being used 

G E Burch M D 


Further Experience with Injections of Radium Chlo 
nde W Altschul Strahlentherapie 1937 60, 381 
The author reports on his experience with injection of 
radium chloride during the last five years He saw 
good results in ischias arthritis of the shoulder and 
knee, rheumatism, and neuritis Certain types of ar- 
teriosclerotic disturbances as for instance intermittent 
claudication, were also improved The injections are 
given in two senes of six each, 3X1 me and 3X2 me 
on six successive days There were no untoward reac- 


ctilated that such water could safely supply only one- 
milhonth of the heat requirements of the body Similar 
calculation of the oxidation properties of clinically 
tolerated doses gives a very small figure. 

Finally, the author points out the work of Howitt 
m administering radon impregnated water These 
results indicated that m the systematic treatment of 
cases of rheumatism and allied affections, no demon 
strable change was found in the rlmical condition, in 
eluding a two-year follow up 
The great benefit patients derive from spas is ap- 
parently not due to radio-activity but no doubt to 
the medical advice received, the regime of life followed, 
and the other chemical compounds contained in such 
waters 

W A SODEltAN M D 


Photographic Method for Testing Radium Applica- 
tors for Leakage. K G Zimmer and P M Wolf 
Strahlentherapie, 1937 58, 174. 

The regulations for radiation protection in Germanj 
demand that all radium applicators be tested every 
three months for leakage The authors describe then 
experiments showing that the photographic method if 
carried out with certain precautions is suitable for this 
purpose 

Ernst A Pohlb M D Ph D 


Contributions to the Dosage Measurement on 
Radium Packs E Hasehf- J Bolze, L v Boz6ky, 
and D v Reiser Strahlentherapie 1937, 60, 698 
The authors describe in detail the results of their 
photographic determinations of radium doses with the 
photographic method developed by Holthusen and his 
co-workers (see this Journal 1932, 43, 667) They 
found that gamma ray3 of radium and roentgen rays 
excited at 470 kv (H V L cu 4 6 mm ) produce about 
the same degree of blackening of an x ray film with a 
dose of 0 72 r The accuracy is =*= 20 per cent 

Ernst A Pohle MD.PhD 


tions 


Ernst A Pohle M D Ph D 


The Indications for the Use of Radio-active Thermal 
Waters in Great Britain Sidney Russ Proc Royal 
Soc Med May 1937 30, 831 832 

In a discussion of spa waters. Professor Russ points 
out that the radium or radon in spa waters has often 
been put forward as a reason for some of the therapeutic 
value of the drinking water of the spa He also points 
out that if this were so spa waters richest in these ele 
ments would be among the most noted This however, 
is not the case. The drinking water of Stockholm is 
more radio acme than the water from any of Sweden s 
spas Since radon water can be prepared cheaply, if 
the curative value of spa waters were due to this ele- 
ment, the value of such resorts would disappear 

Tnreply to the statement that small quanta of 
radium invigorate the body Professor Russ has ca - 


The Problem of Radium Dosimetry Fundamental 
Principles of the Ionization Method W Fnedncb, R 
Schulze, and U Henschke Strahlentherapie 1937,60, 
38 

The authors continued their experimental investiga- 
tions dealing with the determination of radium doses m 
r They found that this is possible with air wall cham 
bers They found equal ionization currents if the elec- 
tron emission of air under 150 atmospheres pressure 
was compared with that of graphite Equal ioniza- 
tion currents were also obtained when comparing cham- 
bers made of tissue paper and air wall chambers pro- 
vided that the room was sufficiently large (100X 50 X 
22 meters) «nri the radium was at a distance of 20 me 
ters from the chamber The authors conclude that 
accurate results can be obtained only if air wall cham- 
bers of sufficient wall thickness are used and if scattered 
gamma radiation is avoided The equivalent for 1 
mg hr was found to be 7 8 r 

Ernst A Pohle M D Ph D 
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HERNIA 

The Roentgen Diagnosis of Intra abdominal Hernia 
Fay K Alexander Am Jour Roentgenol and Rad 
Ther , July 1937, 38, 92-101 

Intra abdominal hernia which term is preferred to 
such terminology as duode na l, paraduodenal descend- 
ing mesocolon, ascending colon hernia etc , is prob- 
ably present more frequently th a n is supposed The 
diagnosis, which can be made solely by roentgen ex- 
amination, requires a longer study of the small bowel 
than is commonly made, for the meal must be followed 
through at least the proximal half of the jejunum to see 
the abnormal course, the close approximation and 
apparent binding together of the loops as if held in a 
sac In the five patients reported, the distal duodenum 
and duodeno-jejunal junction ran an abnormal course 
Post operative adhesions and congenital short mesen- 
tery may produce similar findings Abdominal pain 
exaggerated by exertion erect posture, or eating and 
relieved by retching or recumbent posture, or smaller 
meals, or food with but slight roughage should bring 
this condition to mind The etiology appears to be 
congenital rather than acquired 

S M Atkins, M D 

KELOIDS 

Radiation Therapy of Keloids W Baensch Strah- 
lentherapie, 1937, 60, 201 

The author relates his technic of treating keloids 
He uses radium needles of 1,2, and 4 cm length con- 
taining 1, 2, and 4 mg , respectively They are filtered 
through 0 5 Pt Sometimes the insertion of these 
needles is combined with surface applications at 1 cm 
distance and according to the size of the lesion 80-800 
mg -hr are given Before developing the radium technic 
roentgen rays were administered in doses of 300-500 r 
filtered through 4 mm A1 A review of 58 treated 
cases showed that 30 were subjected to radium therapy, 
thuteen showed excellent response eleven were con- 
siderably improved six improved and six did not re- 
spond Twenty two keloids were treated by roentgen 
rays , eight of these showed excellent results, four were 
considerably improved three improved, and seven did 
not respond The author concludes that the combined 
radium implantation and surface application is the most 
promising method 

Ernst A Pohle M D , Ph D 

THE KIDNEYS 

The Nature of Certain Kidney Tumors Eugene 
R Whitmore Southern Med Jour December 1937, 
30, 1149-1157 

Cases illustrative of epithelial and connective tissue 
tumors of the kidney are presented One of these 
tumors microscopically hypcrnephroid, has metastases 
some of which arc hypcrnephroid and some sarcomatous 
with no adrenal cortical hormone in either the primary 
tumor or its metastases 

The author s explanation for the dual nature of the 


metastases is that the cells of the kidney developing 
from mesoderm, retain then potentialities to form 
both epithelium and connective tissue one potentiality 
being dommant, the other recessive In neoplasia both 
potentialities may be exercised, so metastases may be 
partly hypemephroid and partly sarcomatous 

With this explanation it is not necessary to assume 
misplaced cortical cells as the origin of a primary epi- 
thelial tumor or ' sarcomatous degeneration” of the 
stroma to account for sarcoma metastases from such a 
tumor 

John M Mh-bs, M D 


The Roentgen Investigation of the Operatively 
Delivered Kidney H Hensser Schweiz rued 
Wchnschr , July 10, 1937, 67, 630-632 

The author feels that the standard methods of inves- 
tigating the kidney m cases of stone are not entirely 
satisfactory, and that the taking of films on the opera- 
tively delivered kidney will give more information 
Not only can the number and size but also the position, 
type, and build be determined He describes the tech- 
nic m some detail The waterproof stenlizable bags 
used are closed with zippers The method can also be 
used to obtain pyelograms at the time of operation 
either intravenous or retrograde filling of the pelvis, or 
filling by duect puncture, bemg employed The method 
is stated to be easy of application 

L G Jacobs, M D 


Solitary Cysts of the Kidney A Ranch and S M 
Turkeltaub Urol and Cutan Rev , April, 1937, 41, 
260-264 (Reprinted by permission from British 
Med Jour June 26 1937 p 102 of Epitome of Current 
Medical Literature ) 

The authors report seven cases in patients aged from 
41 to 69 of whom four were men and three women. 
In five instances there were definite associated patho- 
logical lesions which may have contributed to the forma- 
tion of the renal cysts In three cases nephrolithiasis 
with moderate infection was present and in one case an 
infiltrating papillary carcinoma of the ureter with 
secondary hydronephrosis was found The fifth pa- 
tient had chrome nephritis with hypertension arterio- 
sclerosis and diabetes, and another case had a renal cal- 
culus on the opposite side The present series there- 
fore, supports Hepler’s view that any lesion, local or 
constitutional, capable of causing tubular occlusion 
and interference with blood supply, may be respon- 
sible for the formation of these cysts The lesion in 
the present cases varied in size from that of a small tan- 
gerine orange to that of a large sac containing over 
1,500 c c of fluid In all the cases the lower pole of 
the kidney was involved In six cases the anterior 
and m two the posterior surface were the sites of origin 
AU the cases were histologically benign Live of the 
cysts contained straw-colored fluid and two hemorrhagic 
fluid No special symptoms were encountered, and 
most of the patients sought advice for an associated 
lesion Diagnosis was made b> x ray examination 
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THE SINUSES 


SKIN DISEASES 


The Analysis of Increased Densities over the Nasal 
Sinuses Due to Projection Theodor Bhrsony and 
Mildos Weiss Rfintgenpraxis, January, 1938, 10, 
5-8 

A slight deviation fro m the correct positioning of 
the head for the different postero anterior positions 
used for the demonstration of the nasal sinuses may 
produce a definite but false density over the maxillary 
and ethmoid sinuses Correct positioning may be 
judged accurately on the film by noting the position of 
the dental process of the second cervical vertebra Any 
deviation of the dental process from the midhne is al 
ways responsible for definite changes m the density of 
the antrum The side toward which the dens is de- 
viated is cloudy Quite often the ethmoidal cells 
appear to be falsely cloudy at the side opposite the 
deviation of the dental process 

Hans W Hefi as, M D 


Roentgen Therapy of Chrome Sinusitis in Children 
R Rhett Rathbone Am Jour Roentgenol and Rad 
Ther , July 1937, 38, 102-108 
In 70 children with sinus disease followed from one to 
three and one half years by roentgen examinations be 
fore and after roentgen treatment 57 per cent were 
cured, 28 per cent improved and 15 per cent were not 


Treatment of Skin Cancer Everett C Fox South 
western Med , October, 1937, 21, 354-357 
The author lists the precancerous dermatoses and the 
different types of skin malignancy outlining the treat 
ment which he considers offers the best prognosis 

John M Miles, M D 


The Method of ' Three Fractional Doses'’ in Roent- 
gen Therapy of Skin Diseases A Stubmer 
Strahlentherapie, 1937 60, 706 

The author discusses the method of application in 
dermatological roentgen therapy For many years 
it has been the custom to apply about 20 per cent of 
the skin erythema dose every ten days Based on 
the investigations of Miescher, who found a definite 
rhythm in the skin reaction following exposure to 
roentgen rays, the author suggests trying the following 
method 30 per cent of the erythema dose is given 
first 20 per cent after ten days, 10 per cent ten days 
later If more treatment is required, 10 per cent may 
be given on the fortieth and on the fiftieth day The 
chosen periods correspond to the three erythema cycles 
described by Miescher 

Ernest A Pohlb M D , Ph D 


benefited 

The ideal type for roentgen therapy is the one with 
diffuse lymphoid hyperplasia throughout the nose and 
throat, hyperplasia of the mucous membrane of the 
antra, ethmoids and adenoids the last of which can 
be shown in the lateral view which always should be 
taken in children The roentgen prescription em- 
ployed was either 125 kv (peak) 5 ma 12-inch dis 
tance, 5 mm Al filter, and a dose of 120 r or 220 kv 
(peak) 20 ma , 50 cm distance 0 5 mm copper filter 
and a dose of 100 r (measured m air) The treatments 
were given three times per week for two weeks through 
portals of 10 X 10 cm or 7 X 7 cm , through anterior 
and right and left fields m rotation and only one field 
per day In seven cases with recurrent sinus disease 
the senes was repeated in six months to one year with 
excellent results in four 

The diagnosis of this disease is not easy and is fre- 
quently marked by cough lung congestion bron 
chiectasis, asthma otitis media mastoiditis, and 
cervical adenopathy which may be either associated 
with ibis disease, or the result of it 

S M Atkxns M D 


Marconi therapy m Chrome Sinusitis F Talia 
irch di Radiol 1937, 8, 23-31 
Talia reports [.votoble results a • ijoup ol toses of 
after U* use of •££ M „ 


Lupus Sarcoma A Seller Strahlentherapie, 1937, 
60, 210 

The author reports a case of a man 72 years of age 
who had been treated for lupus of the skin In one of 
the scars a nodule developed and grew within eight 
weeks to 2 cm diameter Excision by the endotherm 
knife was done, biopsy showed a polymorph cell sar 
coma The wound healed within six weeks at that 
time a recurrence of bean size developed Roentgen 
therapy was given to that area (185 kv , 0 5 mm Cu, 60 
per cent H E D ) The growth responded promptly 
and the patient has been free from recurrence for one 
year and three months 

Ernst A Pohle M D Ph D 


The Problem of Atypical Sk in Reactions Following 
Roentgen Irradiation A Kautzky Strahlentherapie, 
1937 60,439 

It is known that exposure to roentgen rays may pro- 
voke skm eruptions in patients with hyperthyroidism 
psoriasis, and syphilis The author has observed a num 
ber of cases belonging to this group and describes for 
instance the appearance of an acne rosacea m some of 
the irradiated areas m a woman who received roentgen 
deep therapy over the pelvis for carcinoma of the cervix 
Another patient treated for hyperthyroidism de 
veloped urticaria not only in the treated fields but in 
various other parts of the body A patient with bemo 
lytic icterus developed a marked erythema in the skm 
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In both patients the gray hyperplastic marrow was 
replaced by a hypocellular fibrotic marrow Roentgen 
therapy was followed by a marked increase in the ni- 
trogen excretion, potassium arsemte was not 

W A Sodeman M D 


Qualitative and Quantitative Changes in Thrombo- 
cytes in Chrome Myelogenous Leukemia under the In- 
fluence of Roentgen Rays J Ameth Strahlenthera- 
pie 1937 59 104 

The author studied the behavior of the blood plate- 
lets in myelogenous leukemia before, during, and after 
roentgen therapy He found that the blood platelets 
may be increased but are also occasionally found de- 
creased During roentgen therapy in patients with 
myelogenous leukemia they are subject to great varia- 
tions, a marked drop may well be a contra indication 
to further radiation therapy He discusses at length 
the relation between the changes in the blood platelets 
and the left and right shift in the leukocytes Great 
reduction in the number of the platelets during treat 
ment may be followed by hemorrhagic diathesis and 
lead to death The variations in the platelets cannot 
be explained by a direct effect of roentgen rays on these 
cells 

Ernst A Pohlk, M D Ph D 


THE LIVER 

Calcified Hydatid Cyst of the Liver Toupet, 
Moreau Danaux and Cassan Bull et M£m Soc 
Radiol M6d de France February, 1937, 25, 115- 
117 

A hydatid cyst with calcification of the wall was 
demonstrated roentgenologieally to arise from the 
liver The diagnosis was confirmed by operation 

S Richard Beatty, M D 


LIGHT THERAPY 

The Advantages of Sensitization to Light in Treat- 
ment with Natural and Artificial Sources of Light H 
Jausiou Strahlentherapie, 1937 60, 82 

The author relates his experience with sensitizing sub- 
stances administered orally, rectally, and intravenously 
He used methylene blue, eosin and Hofmann s violet 
Especially in countries with a low percentage of sunny 
dajs this procedure should be of value 

Ernst A Ponce M D Ph D 


THE LUNGS 

The Diagnosis of Cant} Klaus Glaum Munchen 
med Wchnschr , Sept 24 1937 84, 1539-1541 
The author believes that in diagnosing cavity a 
correlation between cliiuca and roentgen findings is 


essential He illustrates this view with a well-chosen 
case report showing how neglect of the cluneal aspects 
may lead one astray 

L G Jacobs, M D 


Contribution to the Roentgen Therapy of Meta- 
static Carcinoma of the Lungs Emil Fussl R6nt- 
genpraxis, March, 1937, 9, 184—190 

Persistent and well planned senes of roentgen treat- 
ments are able to achieve marked subjective improve- 
ment in some cases of metastatic cancer of the lungs 
It may even be possible to expect a cure in rare cases 
It is the author’s opinion that treatment should not be 
stopped after the metastases have regressed, but that 
it should be continued until the extreme limits of toler- 
ance have been reached 

A case of cancer of the thyroid is reported which 
showed lung metastases eight years after surgical re- 
moval of the pnmary tumor The lungs were treated 
by massive doses (2,400 r to each of four fields) Five 
such senes were given and after their completion a 
definite regression and almost complete disappearance 
of the large metastatic nodules were noted on roentgeno- 
grams of the chest Three more similar senes were 
administered dunng the next two years In the course 
of four years, 20 000 roentgens were given to the lungs 
The patient died from metastases to the brain The 
autopsy showed comparatively little involvement of 
the lungs 

Hans W Hefke M D 


The Anatomic Value of the Sharp Interlobar Projec- 
tion of the Lung Luigi Bargi Arch di Radiologia, 
1937 15, 177-197 

The author discusses the diagnostic importance of 
the capillary interlobar lmes and illustrates it by re- 
productions of roentgenograms He shows how they 
may be missed by the incorrect angle of incidence and 
the changes they undergo when taken at the correct 
projection The line is of importance in the diagnosis 
of interlobar pleurisy 

E T Leddx M D 


Prognosis of Roentgen Therapy in Actinomycosis of 
the Lungs B Kuhlmann Strahlentherapie, 1937, 
60, 476 

The author reports a case of a man 50 years of age 
who developed a cough in 1931, with a good deal of ex- 
pectoration and sharp pain in the right chest Ex- 
amination of the sputum was negative for tuberculosis 
A roentgenogram of the chest showed a diffuse radio- 
pacity in the middle part of the upper right chest ex- 
tending into the mediastinum Re-examination of the 
sputum finally showed actinomycoses (The patient 
reported that he had dressed a deer and noticed a tumor 
on the jaw in all probability this constituted the 
source of infection ) In September 1031 he received 
x ray therapy over the upper right chest On four suc- 
cessive days 200 r were given over each area The 
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numerous portals and up to the limit of skm tolerance 
per field, better results can be anticipated 

S M Atkins M D 


Coutard Treatment of Malignant Tumors S A 
Heyerdahl Acta Radiologica, May, 1937, 18, 399-412 
The author relates experiences with the Coutard 
treatment during 1932 and 1933 with follow up for 
from two and one half to four years Sixteen out of 
25 cases of carcinoma of the throat and other air 
passages were symptom free Of nine patients with 
bone tumors all were free of pain after Coutard treat- 
ment, and four of them symptom free after from two 
and one half to four years The author states that 
if attention is concentrated not solely on the perma 
aent results, but also on the immediate effects of the 
treatment the method must be satd to be very prom- 
ising and of importance to the patient The mode of 
treatment and complications observed are also given 
W A Sodeman, M D 


Radiotherapeutic Experiences in the Treatment of 
Malignant Tumors of the Upper Air and Digestive 
Passages Complicated by Regional Lymph Gland 
Metastases A Pagani Strahlentherapie 1937, 60, 
675 

In this third part of his report, the author discusses 
tumors of the epiphorynx, hypopharynx and larynx 
Twenty six patients with tumors of the epipharynx 
with metastatic glands showed a three-year survival 
of 25 per cent and a five year survival of 20 per cent 
Protracted fractional roentgen therapy is the method 
of choice Small local residual tumors are removed 
with the endotherm knife or are treated by radium im- 
plantation. Any residual lymph glands are removed 
surgically, provided of course that the primary lesion 
has been completely eradicated Treated by the same 
method were 151 patients with tumors of the hypo- 
pharynx with metastatic glands After three years 
13 per cent survived and after five years 7 per cent 
Thirty four cases with carcinoma of the larynx were 


seen, only six of these had metastatic glands One 
of the cases with metastases m the glands was alive 
at the end of five years The author emphasizes again 
the relationship between prognosis and metastases m 
the regional glands 

Ernst A Pohls SID, Ph D 


THE WRIST 

The Roentgenological Diagnosis of Fractures of the 
Navicular Bone A Perschl ROntgenpraxis, Janu 
ary, 1938, 10, 11-16 

Fractures of the navicular bone of the wrist are not 
uncommon The statistical material of the Clinic of 
Boebler, in Vienna, shows that there is found one re- 
cent fracture of the navicular bone to five of the wnst 
itself Its definite diagnosis is often impossible by 
clinical examination and assured only by \ ray exami 
nation If not diagnosed and not immobilized for at 
least six weeks a long lasting disability and pseudo- 
arthrosis may follow The standard positions for 
roentgen examination of the wnst are the lateral and 
dorso-palmar views The author shows that these two 
exposures are not sufficient in many cases of fractures 
of the navicular bone Four positions are at present 
used routinely m Boehler's Clime the two standard 
views and two special positions for better visualization 
of the small bones of the wnst, especially the navtcufare 
For one of them the direction of the central ray is dorso- 
palmar, but the fingers are flexed to almost make a fist, 
for the second position the fingers are flexed and the 
hand is supinated to an angle of 45 degrees 

By means of several case reports and reproductions 
of films the author proves 1 us contention that m some 
cases fractures of the navicular bone cannot be (flag 
nosed without the two special views Of 302 recent 
fractures of that bone seen during the last eleven years 
at Boehler s Clime, all healed with bony union when 
diagnosed correctly and treated by immobilization for 
a sufficient time — at least six weeks 

Hans W Hefke M D 
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METAPLASIA 

Ossification of the A ch i l les Tendon H Hufnagl 
Munchen med Wchnschr , Sept 3, 1937, 84, 1410 
The author classifies tendinous ossifications into three 
groups first, ossification in ligamentous attachments, 
second, those in tendinous attachments of muscles, and 
third, those within the tendon itself The first two 
groups are easily explained by periosteal overgrowth or 
by traumatic tearing with ossification The third is 
less easily explained, previous writings differing m their 
explanation Metaplasia, or ossification m a connec- 
tive tissue altered by inflammatory changes, will sum- 
marize them A case report supports the metaplastic 
theory The patient developed this ossification after 
repeated trauma and microscopic examination of the 
excised specimen showed increase of lntra tendinous 
connective tissue with hyaline swelling, atrophy of the 
tendon fibers punctate calcifi cation of the connective 
tissue, and metaplasia into cartilage and bone A review 
of another such case (of 1 1 or mg) fits in with this 
opinion 

L G Jacobs, M D 

NERVOUS SYSTEM 

Which of the Methods of Administering Roentgen 
Rays is Most Sm table in the Treatment of Diseases of 
the Central Nervous System? M Sgalitzer Strahlen- 
therapie, 1937 58, 571 

The author considers the fractional dose method as 
most suitable in the treatment of diseases of the central 
nervous system by roentgen rays He recommends 
using fout to five fields whenever possible and starting 
the senes with a test dose of 50 r If there are no severe 
reactions the dose may be increased up to 150 r per 
area Medium high total doses seem advisable and the 
best results have been obtained in his expenence when 
operation was combined with post-operative x-ray 
therapy 

Ernst A Pohle M D , Ph D 

ORBITAL REGION 

Roentgenological Diagnostics of the Foramen Opti- 
cum B J Farberov Acta Radiologica August 
1937 18 594-606 

rarbcrov studied the variations m the normal and 
abnormal optic foramen, he dcscnbed the technic he 
employed and found to be satisfactory From a study 
of over 400 patients, most of which had ocular com- 
plaints, the author found no differences in the optic 
foramen which could be attributed to sex or race. 
Minimum diameters of 2 8 mm and maximum diame- 
ters of 0 0 to 6 5 mm were considered to be the normal 
range When the two diameters did not differ by more 
than one third and the patient was symptom free the 
author did not consider the findings abnormal Thin- 
ning of the contour of the foramen was not always 
pathological After four to five years of ago the optic 
foramen docs not change in size or shape. Tumors of 
the optic nerve produced large (three to four times the 
normal size) and thin optic channels Small tumors 


may produce very little change Unilateral or bilateral 
constriction of the foramen was found in five patients 
(one with syphilis, one with Crouzon’s disease, and the 
etiology remained unkn own for the others) Osteo- 
plastic metastasis from a distant primary focus may, in 
rare cases, produce constriction of the channel-diameter 
Examination of the foramen opticum is profitable in 
studying the growth of osteomas of the orbital wall or 
air cavities The author in analyzing his data grouped 
the alterations found in the foramen opticum, the ad- 
joining orbital districts and in the paranasal sinuses as 
follows 

(A) Alterations of the form of foramen opticum due to 

(1) congenital deformation, 

(2) acquired deformation 

(B) Alterations of the dimensions of the foramen opticum 

(1) enlargement of the channel lumen (a propor- 
tional one with retention of the original form, and 
a non-proportional one without alteration of the 
original form) 

(2) decrease of the dimensions (a circular and non- 
proportional flattening of one diameter) 

(C) Alteration of the outline of the foramen opticum 

(1) thinning, 

(2) partial or general thickening 

(3) breaking up of the continuity of the outline, 

(4) sulcus in the floor for the artena ophthalmiea 

( D ) Complete destruction of the foramen opticum 

(E) Alterations inside the channel lumen — horizontal 

calcification strip separating the lower smaller part 
of foramen opticum for artena ophthalmiea (In 
our material we discovered in one instance also 
a vertical calcification strip inside the channel 
lumen, no patho histological examination fol- 
lowed This case represented optic nerve atro- 
phy ) 

( F) Alterations of the small wing of the ossts sphenoidalts 

( 1 ) general thickening and condensation of the whole 
wing, 

(2) air cavities inside the processus chnoideus ante- 
rior 

(G) Alterations of the sinus sphenoidalts and of the pos- 
terior cells of the sinus ethmouJahs of the same side 
(also in Highmore cavity and the smus frontalis) 

(1) diffuse shading of the cavities, 

(2) sclerosed cavities, 

(3) distinctly confined shadows of tumors of rhino- 
genic origin 

(H) Alterations of the external orbital wall 

(1) thickening, hyperostosis, 

(2) slit shaped and channel shaped defects, 

(3) breaks in the bone integrity (fissures, fractures) 

AU of these enumerated alterations were observed in 
various combinations In approxnnately one third 
of all cases examination of the foramen opticum was 
helpful for the discernment and the minute definition 
of the character and the spreading of the various dis 
eases of the orbital region The examination was 
particularly serviceable in cases of retrobulbar neuritis, 
choked disks optic nerve atrophy exophthalmos 
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wave length to be obtained with the volt- 
age in question Or the electron may 
penetrate the space lattice of the target to 
some depth with a gradual loss of energy, 
and then collide head-on with a nucleus, 
with the consequent production of a light 
quantum of smaller energy and hence 
longer \-ray wave length Or the moving 
electron may eject an electron from one 
of the inner shells of some atom, creating 
a vacancy there which, when filled by an 
electron dropping into it from an outer 
shell, will give rise to one of the \-ray 
spectrum lines charactensticof that particu- 
lar shell in that particular kind of atom 
We have so far followed the electron 
from its original position in the cathode 
across the vacuous space of the tube and 
mto the space lattice of the target But it 
must either get back through the external 
circuit to its starting point m the cathode 
or some other electron must be caused to 
take its place there For the mechanism 
of electron flow through the metallic con- 
ductor, we must look to the physicist 
specializing in this field m which rapid 
stndes have been made during the past 
few years 

Leaving now the electron and coming to 
the x-rays resulting from its more or less 
rapid deceleration we have seen that, 
owing to the structure of the target, the 
x-ray beam of necessity is heterogeneous, 
covering a wide range of wave lengths 
By filtration the percentage of the longer 
wave lengths can be reduced 
As the x-rays pass through matter (the 
patient, for example), they produce within 
this matter photoelectrons and Compton 
recoil electrons These, m turn, eject 
other electrons of lower velocity, and it is 
this last ionizing process to which we must 
look for physiological effects and for men- 
suration A photoelectron is ejected with 
almost the full energy of the x-ray quan- 
tum while a Compton recoil electron re- 
ceives only a small fraction of this, the 
balance going mto a quantum of scattered 

x-radiation . 

We see then that even our superficial 

discussion of what is unohe in e 


mechanism of \-ray production, mensura- 
tion, and utilization has involved ther- 
miomes, electron optics, the indetermi- 
nacy principle, relativity, quantum me- 
chanics, the crystal space lattice, the struc- 
ture of the atom with its nucleus and with 
its extra-nuclear electrons arranged m 
definite energy levels, electrical conduc- 
tion m the solid state, the Compton effect, 
etc , in short, a large fraction of our 
modem physics 

We come now to the development of \- 
ray generating apparatus Many of the 
early radiologists were able technicians 
and took an active part in the develop- 
ment of what now would be regarded as a 
feeble source of radiation With the sub 
stitution later by Snook of the trans- 
former and mechanical rectifier for the in- 
duction coil and revolving plate static 
machine which had first been used, the 
adequacy and dependability of the high 
voltage power supply were increased to a 
point where the \-ray tube itself became 
the limiting factor 

The early hot-cathode high-vacuum v 
ray tube shifted the burden to the high 
voltage generator, as this tube was capable 
of operating at the full voltage obtainable 
from the x-ray transformers in use at the 
time of its advent 

Folio wmg the demands of the medical 
profession, larger rectifiers and trans- 
formers, good for 200,000 volts, were built 
and, m turn, tubes to take all that these 
generators could deliver 

The urge for still higher voltages came 
both from the medical profession, for 
therapy, and from industry, for the radi- 
ography of thick metal sections 

So far as the tube was concerned, it had 
been shown that the most troublesome 
factor in going to much higher voltages 
lay in the production of field currents 
when the potential gradient at the surface 
of the cathode became too high It had 
also been shown that this difficulty could 
be obviated by the use of multi-section 
tubes containing a plurality of electrodes 
each of which was maintained at the proper 
potential 
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PNEUMOPERITONEUM 

Artificial Pneumoperitoneum Aubry and Bertrand- 
Guy Bull et M6m Soc Radiol M6d de France, 
February, 1937, 25, 130-133 
Artificial pneumoperitoneum is a useful diagnostic 
procedure which makes possible the detection of pa- 
thology not demonstrable by ordinary roentgenograms 
It has been, in the authors’ experience innocuous 
It is especially available in cases that have had ascites 
Three cases are presented demonstrating its value m 
the diagnosis of mtrapentoneal adhesions 

S Richard Beatty, M D 

PROTECTION 

An Attempt to Carry Out Fitness Tests before Work- 
ing with Roentgen Rays M Sgahtzer and E Ungar 
Strahlentherapie, 1937, 58, 701 
The authors discuss a problem of great interest to the 
radiologist namely, the testing of persons who mtend to 
enter an occupation which exposes them to x-rays 
or radium They studied first the behavior of normal 
adults to a general body exposure given at 1 3 meter 
distance with 170 kv , 0 5 mm Cu + 1 mm Al, and a 
dose of 15 r over the anterior and posterior aspects 
After certain normal figures have been established as to 
the reactions of the leukocytes, they propose to use these 
as the basis of a test Anyone whose leukocytes show a 
higher susceptibility to roentgen rays should be ad 
vised accordingly 

Ernst A Pohle M D Ph D 


Measurements of Protection against Radiation K 
G Zimmer Strahlentherapie, 1937 59, 671 

Adequate protection m radiological departments is 
very important The author undertook therefore, a 
senes of measurements to determine the amount of 
radiation present m places where the personnel would be 
exposed to it He descnbes the apparatus which con- 
sisted of a condenser ionization chamber and an elec- 
trometer The technic of the measurements is outlined 
m detail He demonstrates that systematic tests often 
reveal inadequate protection and consequently exces- 
sive exposure for the operator 

Ernst A Pohle, M D Ph D 

RADIATION 

Late Results of the Fractional Protracted Dose 
Method J Borah Strahlentherapie 1937 58, 560 
The author compares simple fractionation with pro 
traded fractionation in roentgen therap> of malignant 
disease After an analysis of his clinical observations 
he concludes that both methods arc equal from a thera 
peutic standpoint He cannot see any superiority of the 
fractionation mill \ery small intensities Furthermore, 
the economical factor is so important as to deserve sen 
ous consideration 

Ernst A Poiill M D Ph D 


Development, Principles, and Biological Foundations 
of Methods of Radiation Therapy G Schwarz Strah- 
lentherapie, 1937, 58, 499 

This is a very complete historical sketch of the de 
velopment of radiation therapy, beginning with the 
first therapeutic attempt m 1896 up to the present 
time Because of the enormous wealth of information 
contained m this article it does not lend itself to ab- 
stracting but is recommended for study m the original 
(118 references to the literature) 

Ernst A Pohle M D Ph D 


Cell Permeability and Effect of Irradiation F 
Elhnger Strahlentherapie, 1937, 58, 464 

In order to study the physiologic effect of ultra-violet 
hght the author exposed collodion membranes to the 
radiation emitted by a quartz mercury vapor lamp for 
15 minutes at 25 cm distance Methy 1-orange was 
chosen as indicator He found that there is a definite 
increase m the permeability of the membrane after ir- 
radiation, a phenomenon which had been observed on 
living cells This effect of irradiation cannot be re- 
garded, therefore as a characteristic property of living 
substance but may be explained by changes of the po- 
tential m the membrane 

Ernst A Pohle M D , Ph D 


The Simple Fractional Dose Method in Radiation 
Therapy E Weber Strahlentherapie 1937, 58, 557 
For economic reasons the author developed a modi- 
fication of the Coutard method, retaining the protrac- 
tion which, in his opinion is the principal factor Tech- 
nic 180 kv 4 ma , 0 5 mm Cu 4- 1 mm Al 30—35 cm 
F S D 25 r/min In undifferentiated types of car- 
cinoma the duration of treatment amounts to 20 days 
and m the differentiated types to about 45 days His 
experience extending now over a period of five years, 
tends to show that with the modified method the skin 
and epithelial reactions are the same as with the original 
method of Coutard While good results were obtained 
in carcinoma of pharynx larynx and mouth little bene- 
fit was seen m inoperable carcinoma of the thyroid the 
esophagus the lung and recurrent carcinoma of the 
breast 

Ernst A Pohle M D Ph D 


The Saturation Method m the Treatment of Malig- 
nant Disease with Special Consideration of Holfeldcr s 
Modification H Holfelder Strahlentherapie 1937 
58, 52S 

The author discusses the principles of the saturation 
method as proposed originally by Kingery and Pfahler 
The correction of the figures given by Pfahler based on 
Reisner s investigations are explained The Coutard 
method is compared with the treatment technic de- 
veloped at the author s climc Because his results have 
been excellent Holfelder secs no reason for giving up 
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wave length to be obtained with the volt- mechanism of x-ray production, mensura- 
age m question Or the electron may tion, and utilization has involved ther- 
penetrate the space lattice of the target to imomcs, electron optics, the mdetermi- 
some depth with a gradual loss of energy, nacy principle, relativity, quantum me- 
and then collide head-on with a nucleus, chamcs, the crystal space lattice, the struc- 
with the consequent production of a light ture of the atom with its nucleus and with 
quantum of smaller energy and hence its extra-nuclear electrons arranged in 
longer x-ray wave length Or the moving definite energy levels, electrical conduc- 
electron may eject an electron from one tion m the solid state, the Compton effect, 
of the inner shells of some atom, creating etc , m short, a large fraction of our 
a vacancy there which, when filled by an modern physics 

electron dropping into it from an outer We come now to the development of x- 
shell, will give rise to one of the x-ray ray generating apparatus Many of the 
spectrum lines charactensticof that particu- early radiologists were able technicians 
Iar shell in that particular kind of atom and took an active part m the develop- 
We have so far followed the electron ment of what now would be regarded as a 
from its original position in the cathode feeble source of radiation With the sub- 
across the vacuous space of the tube and stitution later by Snook of the trans- 
mto the space lattice of the target But it former and mechanical rectifier for the m- 
must either get back through the external duction cod and revolving plate static 
circuit to its starting point m the cathode machine which had first been used, the 
or some other electron must be caused to adequacy and dependabihty of the high 
take its place there For the mechanism voltage power supply were increased to a 
of electron flow through the metallic con- point where the x-ray tube itself became 
ductor, we must look to the physicist the limiting factor 


specializing in tins field in which rapid 
strides have been made during the past 
few years 

Leaving now the electron and coming to 
the x-rays resulting from its more or less 
rapid deceleration we have seen that, 
owing to the structure of the target, the 
\-ray beam of necessity is heterogeneous, 
covering a wide range of wave lengths 
By filtration the percentage of the longer 
wave lengths can be reduced 

As the x-rays pass through matter (the 
patient, for example), they produce within 
this matter photoelectrons and Compton 
recoil electrons These, in turn, eject 
other electrons of lower velocity, and it is 
this last ionizing process to which we must 
look for physiological effects and for men- 
suration A photoelectron is ejected with 
almost the full energy of the x-ray quan- 
tum while a Compton recoil electron re- 
ceives only a small fraction of this, the 
balance going into a quantum of scattered 

x-radiation , 

We see then that even our superficial 

discussion of what is involved w the 


The early hot-cathode high-vacuum x- 
ray tube shifted the burden to the high 
voltage generator, as this tube was capable 
of operating at the full voltage obtainable 
from the x-ray transformers m use at the 
time of its advent 

Following the demands of the medical 
profession, larger rectifiers and trans- 
formers, good for 200,000 volts, were built 
and, in turn, tubes to take all that these 
generators could deliver 

The urge for still higher voltages came 
both from the medical profession, for 
therapy, and from industry, for the radi- 
ography of thick metal sections 

So far as the tube was concerned, it had 
been shown that the most troublesome 
factor in going to much higher voltages 
lay in the production of field currents 
when the potential gradient at the surface 
of the cathode became too high It had 
also been shown that this difficulty could 
be obviated by the use of multi-section 
tubes containing a plurality of electrodes, 
each of which n as maintained at the proper 
potential 
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without changes in the subcutaneous tissue, (4) atro- 
phy with changes in the subcutaneous tissue, (5) 
atrophy of mucous membranes, (6) ulceration of slan 
with tendency to heal, (7) ulceration of the skin with- 
out tendency to heal, (3) hyperkeratosis in atrophic 
skin, (9) development of cancer in atrophic skin 
Ernst A Pohle, M D , Ph D 


Occurrence of a Sarcoma in the Scar of a Surgically 
Removed Roentgen Carcinoma. K Gfitig Strahlen- 
therapie, 1937, 59, 687 

In 1932 the author reported a case of roentgen car- 
cinoma which had developed on the dorsum of the hand 
Following its surgical removal, the patient remained 
well for two years At that time a newgrowth appeared 
m the scar, of red color and mushroom shape Other 
carcinomas developed on the third and fourth fingers of 
the same hand All tumors were removed Histo- 
logic examination verified the diagnosis of roentgen 
carcinoma of the growth on the third and fourth fingers, 
but the recurrent growth in the scar was now a fibro- 
sarcoma which showed cancroid pearls (three photo- 
micrograms) No theory is offered explaining this 
change from a primary roentgen carcinoma to a sar- 
coma two years after operation The patient has been 
well for two years 

Ernst A Pohle MD Ph D 

RADIATION THERAPY 

Experiments with the Rotation Method m Roent- 
gen Therapy F Dessauer, K Lion, and M 
Gfikmen Strablentherapie, 1937, 60, 546 

This is a preliminary report concerning a new treat- 
ment method for deep seated malignancies It is 
based on the rotation of the patient’s body dunng the 
exposure, with the diseased tissue placed w the rota- 
tion axis. It is possible to administer a much larger 
dose in the depth without injuring the shin A few 
case reports are briefly quoted to demonstrate the 
advantages of the rotation method 

Ernst A Pohlb MD Ph D 


Twenty Years of Roentgen Therapy M Ludin 

Strahlentherapie, 1937.60,483 

This is a very interesting review oi 2,908 patients sub- 
jected to irradiation during 1916-1935 at the Roentgen 
Institute of the University of Basel While it is not 
suitable for abstracting and should be studied in the 
original the following data based on I 665 selected cases 
arc submitted to give an idea of the tremendous material 
discussed and critically evaluated The report is based 
on 457 cases of tuberculous cervical adenitis 113 cases 
of peritoneal tuberculosis and 197 of various types of 
tuberculosis, 29 cases of malignant struma, 112 cases 
of hyperthyroidism, 27 of hypophyseal tumors, 12 of 
tumors or the salivary glands 5 cases of hypertrophy 
of the prostate, 117 of arthritis deformans, 18 of bursi 
tis calcarca t>3 cases of carcinoma of the bronchus and 
of the lungs 4 cases of actinomycosis of the lungs and 


pleura, 40 cases of bronchial asthma, 79 cases of dis- 
eases of the nervous system, 130 cases of erysipelas, 10 
of thrombophlebitis, 11 of polycythemia 4 of essential 
thrombopema, 42 cases of chrome myeloid leukemia, 
24 of chrome lymphatic leukemia 9 of acute leukemia, 
12 cases of aleukemic lymphadenosis, 3 of aleukemic 
myelosis, 2 eases of tuberculosis of the spleen, 61 cases 
of lymphogranulomatosis, 84 cases of sarcoma, includ- 
ing melano , lympho-, round-cell, spindle-cell sarcoma 
and gboma Roentgen injuries are also briefly dis- 
cussed 

Ernst A Pohle, M D , Ph D 

RADIOLOGY, PRACTICE OF 

Roentgen Rays and Gross Structure of Matter 
W H Bragg Strahlentherapie, 1937, 58, 193 
This is the German translation of the fifteenth Mac- 
kenzie-Davidson Lecture given by the author The 
English translation will be found in the ' British Journal 
of Radiology ” 1935, 8, 144 

Ernst A Pohle, M D , Ph D 


RADIUM 

Physical Foundations of Emanation Therapy S. 
Meyer Strahlentherapie 1937, 58, 656 

The author supplies data on the method of adminis 
tenng radium emanation, how long it remains in the 
body and how it is excreted He considers inhalation, 
administration per os either m solution or m substance, 
bath, and radon ointments and oils 

Ernst A Pohle, M D , Ph D 


Dosimetric Problems in Radium and Roentgen Ther- 
apy H Smereker Strahlentherapie 1937 58, 676 
The author describes the results of his measurements 
done with a carbon chamber on an apparatus for telera- 
dium therapy containing 3 grams of radium Data are 
also given for a smaller model containing 400 mg of 
radium The average dose for a carcinoma varied from 
8 900 to 12 500 r Thyrotoxicosis is given 1,300 r and 
epithelioma in the corner of the eye 7 800 r A special 
cone for contact therapy is also described 

Ernst A Pohlb, M D Ph D 


The Problem of Radium Dosimetry The Photo- 
graphic Method W Friedrich, U Henschke and R 
Schulze Strahlentherapie 1937, 60, 22 
The authors undertook a thorough study of the ac- 
curacy of the photographic method m radium dosime- 
try They found that if earned out properly it is re 
liable and sufficiently accurate for practical purposes 
Up to a certain point the degree of blackening is di- 
rectly proportional to the dose The quotient black- 
cnmg/iomzation depends on the filtration, if the dose 
ts determined close to the radium screen through thin 
filters it has to be constdcred The method previously 
desenbed by Holthusen and his co-workers was also 
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Fig 2 Oil immersed induction-coil with multi 
section tube 


next developed an S00, 000-volt generator 
and 4-section glass tube combination which 
has proved very satisfactory in two such 
installations These have been operated 
at 10 ma but were designed for 30 ma in 
case as much intensity as that were de- 


sired 

The tube design employed was such that 
we have never succeeded either in the 
field or m the laboratory in puncturing the 
glass envelope In the laboratory we have 
taken a single section of this tube which m 
service has to stand only 200,000 volts and 


have repeatedly arced it over with 300,000 
volts even with heavy condenser dis- 
charges, without being able to injure it 
The focusing action in the various sec- 
tions is such that practically the entire 
tmlliamperage leaving the cathode passes 
through the intermediate electrodes to the 
anode The focal spot size is controlled 
magnetically by a focusing coil 
The tubes m these outfits were originally 
used without filament bias but with a con- 
siderable amount of what might be called 
geometrical bias incident to focusing 
Rose (3) reports that with filament bias on 
one of these outfits he has been able to 
Le the r-output per ma approximately 
£ per cent His absorption curves mdi- 


cate also a shght increase in hardness with 
electrostatic filament bias 

Within the above-mentioned limits of 
voltage and current, the mam objections 
to these outfits are their cost and size, the 
latter calling for a special building instead 
of permitting installation m existing hos- 
pital rooms 

The facts that tubes can be so designed 
as to operate just as well on a c as on 
rectified current and to give almost the 
same quality of radiation on a c as on 
constant potential d c lead one to con- 
sider very seriously the simple system of 
a tube connected directly to an a-c source 

One of the least expensive a-c sources is 
the induction coil, whose operation by the 
aid of a tube circuit can be made just as 
regular as that of a transformer The 
coil is cheaper than the transformer for 
two reasons It requires fewer secondary 
turns and can be made smaller because of 
the greater dielectric strength of insulating 
materials for very steep wave fronts 

In its simplest form, with a straight core, 
the induction coil has certain disad- 
vantages, however In the first place its 
external magnetic field necessitates the 
use of an insulating tank, and this, m turn 
means that for protection from electric 
shock a considerable amount of space 
must be kept free around the outfit 

Furthermore, the stray magnetic field 
introduces a complication m connection 
with the problem of focusing the tube 
We (4) first became acquainted with this 
in a cathode ray outfit, (see Fig 2) in 
which we had mounted a multi-section 
tube close to an induction coil, connecting 
the intermediate electrodes of the tube to 
proper taps in the secondary The large 
stray magnetic field of the open core 
seriously interfered with focusing Later 
experiments have shown however, that a 
tube placed close to a coil can be so oriented 
with respect to the coil that the field does 
not interfere 

On the whole, the disadvantages of the 
coil over the transformer seem to outweigh 
the advantages and lead one to choose the 
latter 
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without changes m the subcutaneous tissue, (4) atro- 
phy with changes in the subcutaneous tissue, (5) 
atrophy of mucous membranes, (6) ulceration of skin 
with tendency to heal, (7) ulceration of the shin with- 
out tendency to heal, (8) hyperkeratosis in atrophic 
skin, (9) development of cancer in atrophic shin. 

Ernst A Pohle, M D , Ph D 


Occurrence of a Sarcoma in the Scar of a Surgically 
Removed Roentgen Carcinoma K Gutig Strahlen- 
therapie, 1937, 59, 687 

In 1932 the author reported a case of roentgen car- 
cinoma which had developed on the dorsum of the hand 
Following its surgical removal, the patient re m a i ned 
well for two years At that time a newgrowth appeared 
m the scar, of red color and mushroom shape Other 
carcinomas developed on the third and fourth fingers of 
the same hand All tumors were removed Histo- 
logic examination verified the diagnosis of roentgen 
carcinoma of the growth on the third and fourth fingers, 
but the recurrent growth in the scar was now a fibro- 
sarcoma which showed cancroid pearls (three photo- 
micrograms) No theory is offered explaining this 
change from a primary roentgen carcinoma to a sar- 
coma two years after operation The patient has been 
well for two years 

Ernst A Pohle, MD Ph D 

RADIATION THERAPY 

Experiments with the Rotation Method in Roent- 
gen Therapy F Dessauer, K Lion, and M 
Gokmen Strahlentherapie, 1937, 60, 646 
This is a preliminary report concerning a new treat- 
ment method for deep seated malignancies It is 
based on the rotation of the patient’s body during the 
exposure with the diseased tissue placed in the rota- 
tion axis It is possible to administer a much larger 
dose m the depth without injuring the skin A few 
e^se reports are briefly quoted to demonstrate the 
advantages of the rotation method 

Ernst A Pohle M D , Ph D 


Twenty Years of Roentgen Therapy M Lfidin 
Strahlentherapie, 1937 60 , 483 
This is a very interesting review of 2 908 patients sub- 
jected to irradiation during 1916—1936 at the Roentgen 
Institute of the University of Basel While it is not 
suitable for abstracting and should be studied in the 
original the following data based on 1 665 selected cases 
are submitted to give an idea of the tremendous material 
discussed and critically evaluated The report is based 
on 457 cases of tuberculous cervical adenitis 113 cases 
of peritoneal tuberculosis and 197 of various types of 
tuberculosis 29 cases of malignant struma, 112 cases 
of h> perthyroidism, 27 of hypophyseal tumors, 12 of 
tumors of the sails ary glands, 5 cases of hypertrophy 
of the prostate 117 of arthnti3 deformans 18 of bursi- 
tis ealcarca 63 cases of carcinoma of the bronchus and 
of the lungs 4 eases of actmomjcosis of the lungs and 


pleura, 40 cases of bronchial asthma, 79 cases of dis- 
eases of the nervous system, 130 cases of erysipelas, 10 
of thrombophlebitis, 1 1 of polycythemia, 4 of essential 
thrombopenm, 42 cases of chrome myeloid leukemia, 
24 of chrome lymphatic leukemia 9 of acute leukemia, 
12 cases of aleukemic lymphadenosis, 3 of aleukemic 
myelosis, 2 cases of tuberculosis of the spleen, 61 cases 
of lymphogranulomatosis, 84 cases of sarcoma, mclud 
mg melano-, lympho-, round-cell, spmdle-cell sarcoma 
and ghoma Roentgen injuries are also briefly dis- 
cussed 

Ernst A Pohle M D , Ph D 

RADIOLOGY, PRACTICE OF 

Roentgen Rays and Gross Structure of Matter 
W H Bragg Strahlentherapie 1937, 58, 193 

This is the German translation of the fifteenth Mac- 
kenzie-Davidson Lecture given by the author The 
English translation will be found m the "British Journal 
of Radiology " 1935 8, 144 

Ernst A Pohle, M D , Ph D 


RADIUM 

Physical Foundations of Emanation Therapy S. 
Meyer Strahlentherapie 1937, 58, 666 

The author supplies data on the method of admims 
tenng radium emanation how long it remains m the 
body and how it is excreted He considers inhalation, 
administration per os either in solution or in substance 
bath and radon ointments and oils 

Ernst A Pohle M D Ph D 


Dosimetric Problems in Radium and Roentgen Ther- 
apy H Smereker Strahlentherapie, 1937 58, 676 
The author describes the results of his measurements 
done with a carbon chamber on an apparatus for telera- 
dium therapy containing 3 grams of radium Data are 
also given for a smaller model containing 400 mg of 
radium The average dose for a carcinoma varied from 
8 900 to 12 500 r Thyrotoxicosis is given 1 300 r and 
epithelioma in the comer of the eye 7 800 r A special 
cone for contact therapy is also described 

Ernst A Pohle M D Ph D 


The Problem of Radium Dosimetry The Photo 
graphic Method W Friedrich, U Henschke and R 
Schulze Strahlentherapie 1937 60, 23 

The authors undertook a thorough study of the ac- 
curacy of the photographic method in radium dosime- 
try They found that if earned out properly it is re- 
liable and sufficiently accurate for practical purposes 
Up to a certain point the degree of blackening is di- 
rectly proportional to the dose The quotient black- 
ening/ ionization depends on the filtration, if the dose 
is determined close to the radium screen through thin 
filters it has to be considered The method previously 
described by Holthusen and his co-workers was also 
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hope that the voltage can be considerably 
increased, without increase in physical 
dimensions, by improving the fluid dielec- 
tric 

The question of whether it is better to 
use sealed-off tubes or contmuous pumping 
depends upon various circumstances, as it 
is one of economics, convenience, and 
mechanical flexibility In those cases in 
which it is merely a matter of economics 
the answer will depend mamly upon the 
life of the sealed-off multi-section tube — 
a factor which is as yet unknown 

I have so far referred largely to the work 
of our own laboratory and to what are 
to-day modest voltages — 500,000 to 1,000,- 
000 

Succeeding speakers will tell you of 
other tubes and other types of generator 
for this voltage range 

For the future attainment of the highest 
possible voltages two paths are open 
One of these, which we owe to Dr Van de 


of perhaps 1,000,000 ma (Brasch and 
Lange seem to have been able to get this 
high emission from the cathode of a gas 
tube ) 

(2) The very high instantaneous energy 
values make severe mechanical demands 
on a target, and one would expect to find 
that a focal spot enormously greater than 
is now generally used with d c or 60-cycle 
A c would be required to give reasonable 
target life 

With these limitations of the impulse 
generator type of x-ray outfit m mind, it 
would seem as though the future produc- 
tion of the shortest possible x-ray wave 
lengths would be brought about through 
the use of some form of electrostatic gener- 
ator and multi-section hot-cathode tube 
This seems especially true for the expen 
mental therapeutic application if, as now 
seems hkely, only a milliampere or less of 
current would be used with such high 
voltages 


Graaff, will be descnbed by him The 
other is the impulse generator, employing 
the Marx circuit 

The range of the impulse generator has 
already been earned to 10,000,000 volts 
and it would apparently be a perfectly 
straightforward engineenng and manu- 
facturing job to build one for several times 
this voltage Other things m its favor are 
the increased electncal strength of in- 
sulators for impulses of short over those of 
long duration and the fact that such gener- 
ators require no electrostatic shielding 
from corona, for the simple reason that 
they make available such large instan- 
taneous current values that corona losses 
become negligible in comparison 

Brasch and Lange (6) in Germany have 
used the impulse generator together with 
a novel type of gas tube for voltages up to 

2,400,000 i 

The disadvantages of the impulse gen- 

erator for x-ray production would seem to 


CU it is not well adapted to use with a 
tiot cathode tube, as for example, to give 
m average current of a milliampere it 
for a cathode having an emission 


It has been suggested that therapeutic 
results might be better if enormously 
greater instantaneous x-ray intensities than 
are now available were used — intensities of 
a different order of magnitude, say a 
million times as great, producing a much 
greater concentration of ions in the ir- 
radiated tissues If this should be con- 
firmed, some type of condenser machine 
and gas tube would seem to be indicated 
In this connection Dr Kingdon, of our 
laboratory, has found that very high in- 
stantaneous values of x-ray intensity may 
be obtained by the discharge of a large 
condenser through a highly evacuated 
tube containing a tungsten target and a 
cathode consisting of liquid mercury main- 
tamed at 0°C (7) 

Immediately upon initiation of the dis- 
charge through such a tube, mercury vapor 
is produced by positive ion bombardment 
of the mercury cathode This vapor 
liberation takes place m the path of the 
discharge, where it is ionized, thus giving 
rise to further positive ion bombardment 
of the cathode with the liberation of more 
electrons and the production of more 
vapor This runaway effect is needed to 
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Carciaoma Tongue — Radium Treatment and its 
Technic S B Cooper Jour Indian Med Assn , 
September, 1937, <5, 665-670 
The tongue is attached by squamous-cell carcinoma 
of which there are two varieties one which produces 
cell nests and the other which does not The tumor 
may be papillary, nodular, ulcerous, or fissured Age 
incidence is from 41 to 72, and while no part of the 
tongue is exempt, most tumors occur on the anterior 
and lateral margins Chronic infection and irritation, 
as from carious teeth, play an important part in the 
etiology Diagnosis must be confirmed by micro 
scopie examination and syphilitic lesions ruled out 
Treatment is directed to the primary lesion by the 
implantation of radium needles and the glands in the 
neck are dealt with by block dissection The local 
lesion is surrounded by needles each containing 1 33 
mg radium element, the filtration of each needle 
being 0 5 mm platinum Total dose averages 1,200 
mg hr Strict oral hygiene is maintained and four 
weeks after the radium treatment the block dissection 
of the neck is done. If affected glands are found, 
external irradiation of the neck is given several weeks 
later by means of x ray or a radium collar using, 
roughly, 10,000 mg -hr 

J C Rodick, M D 


Contribution to the Treatment of Hemangioma by 
Means of Radio-active Substances R Muller Strah- 
lentherapie, 1937 59, 602 

The author reports 39 cases of hemangioma observed 
m bis clinic since 1934 Ten of his patients were males 
and 29 females, most were between five months and 
three years old The treatments were usually given 
over a one-year period, first with from six to eight 
weeks and then three months between sittings, 10 mg 
radium screens, 14 cm long filtered through 2 mm Ag , 
also 0 5 mm Pt, with one milligram per square centi- 
meter of skm surface, were used Occasionally re- 
movable seeds were required they contained 0 5 me 
per cm length with a wall thickness of 0 1 mm Au 
They were inserted 1 cm apart and left in the tissue up 
to 60 hours A last method consisted of the application 
of radon screens filtered through 0 5 mm brass, 0 4 
me per sq cm was given per sitting Re-examination 
of all treated patients did not reveal any radiation in- 
juries Thirty five of the children were entirely cured 
two considerably improved, and only two received no 
benefit from the treatment 

Ernst A Pohlb M D , Ph D 


RICKETS 

A New Zone of Destruction in the Shoulder Blade in 
Rachitis Henry Kilian Munchen med Wchnschr 
Aug 27, 1937, 84, 1362 

To the previously observed zones of destruction the 
author adds one found in the scapula, occurring in the 
thinned bone half-way between the inferior angle and 


the spine The cause is the disproportion between the 
strength of the bone and the mechanical strain of the 
muscle pull The lamelfary bone, poorly built to with- 
stand mechanical strain is repaired by spotty ossifica- 
tion This in the roentgenogram has the appearance 
of a solution of continuity, which m contrast to fracture 
is smooth Clinically no findings are noted, and the 
classical signs of fracture arc absent When the rickets 
heals a laying down of calcium in the zone of destruc- 
tion occurs The roentgenogram then shows dense 
calcium shadows, indicating that the calcium is de- 
posited in the thickened osteoid bed 

L G Jacobs, M D 


ROENTGENOLOGY, HISTORY OF 

Medical Roentgenology around 1900 A Kohler 
Strahlentherapie, 1937, 60, 283 

The author, who is well known to American radiolo- 
gists, has written an interesting historical sketch de- 
scribing the status of roentgenology about thirty-seven 
years ago The technical facilities available then are 
briefly discussed as well as the first publications Both 
diagnostic and therapeutic phases are considered and 
because the author speaks from his own experience the 
article has an attractive personal note 

Ernst A Pohle, M D , Ph D 


ROENTGEN-RAY THERAPY 

A Definition of the Technical Factors in Roentgen 
Therapy with Small Focal Skm Distances and its Dif- 
ferentiation from Other Similar Methods H ChaouL 
Strahlentherapie, 1937 59, 533 

The author discusses his technic of roentgen therapy 
with relatively low potentials (60 kv , 2 mm Cu), 
short F S D (5 cm ) and high doses (10,000-15 000 r), 
because in some clinics the method has not been strictly 
adhered to, and therefore the results were not as good 
as with the original method 

Ernst A Pohle, M D , Ph D 


ROENTGEN SICKNESS 

The Systemic Effect of Roentgen Rays, with Special 
Consideration of a Shocking Effect Produced by His- 
tamine or Histamme-hke Substances E Forfota 
Strahlentherapie, 1937, 59, 643 
The author continued his studies reported in a pre- 
vious paper regarding the relation between histamine 
and radiation sickness (' Strahlentherapie,” 1937, 59 , 
258) Prophylactic administration of histamine pre- 
vented radiation sickness in animals He suggests, 
therefore, that this substance be given a trial in the 
treatment of human radiation si ckness 

Ernst A Pohlb, M D Ph D 
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hope that the voltage can be considerably of perhaps 1,000,000 ma (Brasch and 
increased, without increase in physical Lange seem to have been able to get this 
dimensions, by improving the fluid dielee- high emission from the cathode of a gas 
tnc tube ) 

The question of whether it is better to (2) The very high instantaneous energy 
use sealed-off tubes or continuous pumping values make severe mechanical demands 
depends upon \ anous circumstances, as it on a target, and one would expect to find 
is one of economics, convenience, and that a focal spot enormously greater than 
mechanical flexibility In those cases m is now generally used with dc or 60-cycle 
which it is merely a matter of economics a c would be required to give reasonable 
the answer will depend mamly upon the target life 

life of the sealed-off multi-section tube — With these limitations of the impulse 

a factor which is as yet unknown generator type of x-ray outfit in mind, it 

I have so far referred largely to the work would seem as though the future produe- 
of our own laboratory and to what are tion of the shortest possible x-ray wave 
to-day modest voltages — 500,000 to 1,000,- lengths would be brought about through 
000 the use of some form of electrostatic gener- 

Succeeding speakers will tell you of ator and multi-section hot-cathode tube 
other tubes and other types of generator This seems especially true for the expen- 
for this voltage range mental therapeutic application if, as now 

For the future attainment of the highest seems likely, only a milhampere or less of 
possible voltages two paths are open current would be used with such high 
One of these, which we owe to Dr Van de voltages 


Graaff, will be described by him The 
other is the impulse generator, employing 
the Marx circuit 

The range of the impulse generator has 
already been carried to 10,000,000 volts 
and it would apparently be a perfectly 
straightforward engineering and manu- 
facturing job to build one for several times 
this voltage Other things in its favor are 
the increased electrical strength of in- 
sulators for impulses of short over those of 
long duration and the fact that such gener- 
ators require no electrostatic shielding 
from corona, for the simple reason that 
they make available such large instan- 
taneous current values that corona losses 
become negligible in comparison 

Brasch and Lange (6) m Germany have 
used the impulse generator together with 
a novel type of gas tube for voltages up to 

2,400,000 f , 

The disadvantages of the impulse gen- 
erator for x-ray production would seem to 


fl) It is not well adapted to use with a 
3 t cathode tube, as for example, to give 
, average current of a milhampere it 
ould call for a cathode having an emission 


It has been suggested that therapeutic 
results might be better if enormously 
greater instantaneous x-ray intensities than 
are now available were used — intensities of 
a different order of magnitude, say a 
million times as great, producing a much 
greater concentration of ions in the ir- 
radiated tissues If this should be con 
firmed, some type of condenser machine 
and gas tube would seem to be indicated 
In this connection Dr Kingdon, of our 
laboratory, has found that very high in- 
stantaneous values of \-ray intensity may 
be obtained by the discharge of a large 
condenser through a highly evacuated 
tube containing a tungsten target and a 
cathode consisting of liquid mercury main- 
tamed at 0°C (7) 

Immediately upon initiation of the dis- 
charge through such a tube, mercury vapor 
is produced by positive ion bombardment 
of the mercury cathode This vapor 
liberation takes place in the path of the 
discharge, where it is ionized, thus giving 
rise to further positive ion bombardment 
of the cathode with the liberation of more 
electrons and the production of more 
vapor This runaway effect is needed to 
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areas over the spleen, which had recaved only 50 r 
Pigmentation was still visible three months after the 
treatment Another patient, who received 4,000 r in 
fractional doses over the thyroid (carcinoma), suffered 
from infection of the entire area after she had scratched 
a small region in the margin 
The author considers the question as to whether or 
not these reactions are merely local or of a systemic na- 
ture and consequently affect the entire blood vessel 
system In his opinion reactions of the type described 
remind one more of the sensitizations which are, for in- 
stance, seen after administration of barbituric acid and 
its derivatives 

Ernst A Pohle, M D , Ph D 

THE SKULL 

The Healing of Linear Fractures of the Skull Rob- 
ert G Vance Am Jour Roentgenol and Rad Tber , 
December, 1936, 36, 744-746 
Fifty two patients with linear skull fractures in- 
volving some portion of the vault or base were re-ex- 
amined over a period of several years m order to de- 
termine the time limits for healing with disappearance 
of the x ray evidence of fracture The earliest time 
for complete healing was four months and twenty days 
m an occipital bone fracture in a boy four years of age 
After about eight months the fracture in adults takes 
on the appearance of an old one, and healing is usually 
completed, with loss of all evidence of the fracture in 
about two years The wider the fracture line the 
longer will be the time required for healing 

J E Habbb, M D 

THE SPINE 

Radiography of the Coccyx Carlo Guarmi Archi- 
vio di Radiologia, 1937 IS, 228-235 
After briefly mentioning the orthopedic and medico- 
legal importance that fractures of the coccyx may have, 
Guanm describes and illustrates an intra rectal method 
of radiography of the coccyx 

E T Lbddy, M D 

THE SPLEEN 

Traumatic Hematoma Encysted in the Splenic 
Region P Gotnard C Viallet, and R Marchiom 
Bull et Mira Soc Radiol Med de France, February 
1937, 25, 156-158 

The authors present three cases demonstrating the 
value ol the roentgenograph in diagnosis of traumatic 
hematoma in the splenic region and spleen 

S Richard Beatty, M D 

THE STOMACH 

The Expectancy of Life in Patients with Carcinoma 
of the Stomach A Kahlstorf Strahlentherapie 
1937, 60, 100 

The author analyzes 336 patients with carcinoma of 
the stomach observed m the medical clinic of the Uni 


versity of Wurzburg, 55 per cent of these were inoper- 
able on first examination A resection could be done 
in only 23 patients Two of these lived through a five- 
year period without symptoms and a third patient has 
been free from symptoms for three and one-half years 
The roentgenologic diagnosis is discussed and several 
illustrative roentgenograms are appended In the au- 
thor’s opinion early diagnosis and early operation offer 
these patients the best and only chance for a cure 
Ernst A Pohle, M D , Ph D 

SYPHILIS 

Pulmonary Syphilis Pietro Gerli Archmo di 
Radiologia, September-December, 1936, 15, 279—328 
After a review of the literature on pulmonary syphilis 
Gerli presents three personal cases, one of which had 
autopsy control, two therapeutic, and a fourth from the 
service of Prof Bignami By reproductions of roent- 
genograms the author illustrates the various f orms this 
lesion may take — either that of a tumor or that of a 
diffuse infiltration The differential diagnosis is diffi- 
cult and may be possible only after a therapeutic test 
The article has an extensive bibliography 

E T Lbddy M D 

* 

THE TRACHEA 

The Normal Trachea in Anteroposterior Roentgeno- 
grams Theodor B&rsony and Bela Wald Rftntgen- 
praxis, March 1937, 9. 164-180 

An anteroposterior roentgenogram of the trachea, 
taken best with the Bucky diaphragm, gives a great 
deal of detail of the normal structure of the trachea 
The anatomical picture of the trachea is sometimes 
difficult to determine because shadows of organs lying 
anterior and posterior to it are superimposed The 
roentgen appearance of the normal trachea is described 
in detail and the relationship between the trachea and 
the surrounding organs as shown on roentgenograms, 
is pointed out systematically 

Hans W Hefkb, M D 

TUMORS (THERAPY) 

The Effects of Irradiation on Gliomas C H. 
Frazier Bernard J Alpers E P Pendergrass and 
George W Chamberlin Am Jour Roentgenol and 
Rad Ther July, 1937, 38, 203-238 

Thirty gliomas were studied exhaustively before 
and after irradiation in order to determine the his- 
tologic effects of irradiation for guidance m future 
treatment Medulloblastomas and ependymomas are 
radiosensitive, glioblastoma multiforme and astro- 
cytomas only mildly so and oligodendrogbomas showed 
no response The changes, where present were pri- 
marily in the cells, next in the connective tissue stroma, 
and least in the vessels 

Although radiation therapy is at present not com 
pietely satisfactory nevertheless, with more adequate 
therapj such as the Coutard protracted method with 



CALCIFICATION AND OSSIFICATION OF THE KIDNEY 

A REVIEW OF THE LITERATURE AND A REPORT OF CASES 

By A E GOLDSTEIN, M D , and B S ABESHOUSE, M D , Baltimore, Maryland 
From the Urological Service, Sinai Hospital, Baltimore 


PART I — INTRODUCTION 



LTHOUGH the literature is replete 
with many articles dealing with 
tuberculous calcification of the kid- 
ney, relatively little has been written on 
the subject of non-tuberculous calcification 
and ossification of the kidney The ma- 
jority of text-books and monographs on 
urology and urological roentgenology fail 
to mention the occurrence of these condi- 
tions and reference to these phenomena is 
found only in isolated case reports or in 
cases reported in connection with some 
other pathological lesion, i e , cysts, tumors, 
stones, pyonephrosis, etc 

Our interest in this subject was engen- 
dered by several interesting cases which 
presented calcified shadows in the renal 
regions in the roentgenogram and offered 
extremely difficult problems m differential 
diagnosis Further impetus was the find- 
ing of minute areas of calcification m the 
kidney which were discernible only on 
cross-section or microscopic examination 
of specimens removed at operation for renal 
hthiasis, pyonephroses, tumors, etc 

For many years calcification has been 
the subject of much pathological and ex- 
perimental investigation In the latter 
half of the past century, excellent contribu- 
tions to this subject were made by Virchow, 
Cohnheim, Czech, Von Lossa, and others 
With the dawn of the new century, in- 
terest m this fascinating study was stimu- 
lated by the notable contributions of 
Askanazy, Verse, Gierke, Klotz, Tanaka 
and Katase, and later by the work of Wells, 
Schmidt, Hofmeister, Lubarsch, and others 
In the past few years our knowledge of the 
chemistry of calcification has been en- 
hanced and extended by the investigations 
of Howland and his associates on calcium 
deposits in normal and rachitic bones, an ^ 


by physico-chemical studies of normal and 
abnormal changes m the calcium and 
phosphorus content of tissues and body 
fluids by Holt, Rabl, Klemman, Barr, 
Albnght, and others It is not the inten- 
tion of the authors to attempt a detailed 
summation of these studies on calcification 
in this paper, but rather to present a brief 
review of the more pertinent facts and 
theories concerning normal and patho- 
logical calcification in general and more 
specifically to discuss the pathogenesis of 
calcification in the kidney Those in- 
terested in physiological, physical, and 
chemical aspects of calcification are re- 
ferred to the excellent and comprehensive 
studies of Wells, Schmidt, Barr, Albnght, 
and others 

In the human body, calcification occurs 
either as a physiologic or pathologic 
process Physiological calcification is the 
normal process concerned with the deposi- 
tion of calcium salts in the development 
and the formation of bone Pathological 
calcification includes the deposition or 
precipitation of calcium salts m those tis- 
sues or organs which ordinarily do not con- 
tain calcium deposits or concrements 
Although several types of pathological 
calcification have been described, it is 
extremely difficult to classify them from 
an etiologie or pathogenic standpoint due 
to the fact that a precise or satisfactory 
explanation of the various types of patho- 
logical calcification is not always possible 
or else lacks confirmation and conviction 
For practical purposes, we prefer to classify 
pathological calcification under two mam 
headings, namely, (a) metastatic and 
(b) non-metastatic The distinguishing fac- 
tor is the fact that m metastatic calcifica- 
tion the deposition of calcium salts pre- 
sumably takes place in normal or un- 
injured tissues, whereas the non-metastatic 
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areas over the spleen, which had received only 50 r 
Pigmentation was still visible three months after the 
treatment Another patient, who received 4,000 r in 
fractional doses over the thyroid (carcinoma), suffered 
from infection of the entire area after she had scratched 
a small region in the margin 
The author considers the question as to whether or 
not these reactions are merely local or of a systemic na- 
ture and consequently affect the entire blood vessel 
system In his opinion reactions of the type described 
remind one more of the sensitizations which are, for in- 
stance, seen after administration of barbituric acid and 
its derivatives 

Ernst A Pohle, M D , Ph D 
THE SKULL 

The Healing of Linear Fractures of the Shull Rob- 
ert G Vance. Am Jour Roentgenol and Rad Ther , 
December 1930 36,744-746 
Fifty two patients with linear skull fractures in- 
volving some portion of the vault or base were re-ex- 
amined over a period of several years in order to de 
termine the time limits for healing with disappearance 
of the x ray evidence of fracture The earliest tune 
for complete healing was four months and twenty days 
in an occipital bone fracture in a boy four years of age 
After about eight months the fracture in adults takes 
on the appearance of an old one, and healing is usually 
completed, with loss of all evidence of the fracture in 
about two years The wider the fracture line, the 
longer will be the tune required for healing 

J E Habbe, M D 

THE SPINE 

Radiography of the Coccyx Carlo Guanm Arcbi- 
vio di Radiologia, 1937, 15, 228-235 
After briefly mentioning the orthopedic and medico 
legal importance that fractures of the coccyx may have, 
Guanm descnbes and illustrates an intra rectal method 
of radiography of the coccyx. 

E T Leddy, H D 
THE SPLEEN 

Traumatic Hematoma Encysted w the Splenic 
Region. P Goinard, C Viallet and R Marchiom 
Bull et M£m Soc Radiol M4d de France, February, 
1937, 25, 156-15S 

The authors present three cases demonstrating the 
value of the roentgenograph in diagnosis of traumatic 
hematoma m the splenic region and spleen 

S Richard Beatty M D 

THE STOIiLACH 

The Expectancy of Life in Patients with Carcinoma 
of the Stomach A Kahlstorf Strahlentherapie 
1937, 60, 100 

The author analyzes 336 patients with carctnoma of 
the stomach observed m the medical clinic of the Urn 


versity of Wurzburg, 55 per cent of these were inoper- 
able on first examination A resection could be done 
in only 23 patients Two of the3e lived through a five- 
year period without symptoms and a third patient has 
been free from symptoms for three and one-half years 
The roentgenologic diagnosis is discussed and several 
illustrative roentgenograms are appended In the au- 
thor's opinion early diagnosis and early operation offer 
these patients the best and only chance for a cure 
Ernst A Pohle, M D , Ph D 

SYPHILIS 

Pulmonary Syphilis Pietro Gerh Archivio di 
Radiologia, September-December, 1936, 15, 279-328 
After a review of the literature on pulmonary syphilis 
Gerh presents three personal cases, one of which had 
autopsy control, two therapeutic, and a fourth from the 
service of Prof Bignami By reproductions of roent- 
genograms the author illustrates the various forms this 
lesion may take — either that of a tumor or that of a 
diffuse infiltration The differential diagnosis is diffi- 
cult and may be possible only after a therapeutic test 
The article has an extensive bibliography 

E T Leddy M D 

* 

THE TRACHEA 

The Normal Trachea in Anteroposterior Roentgeno- 
grams Theodor Bdrsony and B61a Wald Rbntgen- 
praxis March, 1937, 9, 164-180 

An anteroposterior roentgenogram of the trachea, 
taken best with the Bucky diaphragm, gives a great 
deal of detail of the normal structure of the trachea. 
The anatomical picture of the trachea is sometimes 
difficult to determine because shadows of organs lying 
anterior and posterior to it are superimposed The 
roentgen appearance of the normal trachea is described 
m detail and the relationship between the trachea and 
the surrounding organs as shown on roentgenograms 
is pointed out systematically 

Hans W Hefkjb M D 

TUMORS (THERAPY) 

The Effects of Irradiation on Gliomas C EL 
Frazier, Bernard J Alpers B P Pendergrass, and 
George W Chamberlin Am Jour Roentgenol and 
Rad Ther , July 1937, 38, 203-238 

Thirty ghomas were studied exhaustively before 
and after irradiation m order to determine the his- 
tologic effects of irradiation for guidance m future 
treatment Aledulloblastomas and ependymomas are 
radiosensitive glioblastoma multiforme and astro- 
cytomas only mildly so and oligodendrogliomas showed 
no response The changes, where present, were pri- 
marily in the cells, next in the connective tissue stroma, 
and least in the vessels 

Although radiation therapy is at present not com- 
pletelj satisfactory, nevertheless with more adequate 
therapj such as the Coutard protracted method with 
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Klemman has offered an inclusive theory tamed that pathological calcification was 
to explain both the metastatic and dystro- due to either the deposition of calcium 
phic types of calcification It is his con- salts from the blood directly into the de- 
tention that all calcium deposits m tissues sues or the precipitation of calcium salts in 
begin with the formation of crystals of the excretory or secretory passages of the 
tertiary calcium phosphate, and that depo- body He was of the opinion that the 
sition of these crystals is caused by local vital factor m pathological calcification was 
or general conditions which produce the CO. content of the tissues and orcu- 
elianges m the calcium and phosphorus latmg fluids He also pomted out that 
concentration and the degree of alkalinity other factors may play a supplementary 
m the blood serum and tissue fluids The rdle in calcification, namely, (1) utilization 
localization of the calcium deposits is of the proteins of the blood by starving or 
determined by the increased alkalinity of injured tissue, resultmg in a disturbance of 
certain tissues, i e , devitalized tissues in the solubility of calcium, and (2) the formu- 
cases of dystrophic calcification, and the lation of a substance or substances, i e , 
stomach, lungs, and kidneys m cases of phosphoric acid, fatty acids, or protem, in 
metastatic calcification the degenerated area havmg a special 

In 1926, Lenche and Pohcard stated that affinity for calcium 
the deposition of calcium takes place m In 1923, Robison demonstrated the pres- 
connective tissue of low metabolism if the ence of an active enzyme, phosphatase, in 
blood supply is diminished, particularly in tissues undergomg calcification and os- 
the presence of hypercalcemia Jones and sification such as bone, ossifying cartilage 
Roberts (1934) maintained that there is and tissues, which become the site of cal 
normally a balance between the calcium cium deposits such as the kidney This 
content and the vascularity of mesen- enzyme aided m the process of calcification 
chymatous tissues which they believed was by its hydrolyzing effect upon the phos- 
probably associated with phosphatase ac- phone ester which is found m the blood and 
tivity, and that any disturbance m this tissue fluids and whose calcium salt is 
balance led to pathological changes (cal- soluble m plasma and water The m- 
cification) withm the affected tissues creased concentration of PO, ions resultmg 
Gray (1935) reduced the blood supply to from the enzyme reaction causes a pre- 
the kidney in rabbits by the ligation of one capitation of the carbonate molecule 
or more branches of the renal artenes and Martland showed that the activity of this 


fed the animals a diet calculated to produce 
hypercalcemia He found the deposition 
of calcium was more marked m the severer 
grades of renal damage resulting from ex- 
tensive or total deprivation of blood sup- 


ply 

The exact physico-chemical changes in- 
volved in the deposition of calcium in the 
various types of pathological calcification 
remains a matter of conjecture and con- 
troversy As early as 1907, Klotz main- 
tained that calcium deposits occurred as 
the result of the hydrolysis of fat which re- 
sulted in the formation of insoluble calcium 
soaps The latter were converted bv the 
action of car borne acid into calcium 
phosphate and carbonate with the hbera- 
tio^of fatty 1 acids In 1911, Wells main- 


enzyme is dependent upon the H-ion con- 
centration of the tissue fluids He also 
demonstrated the presence of another 
phosphatase enzyme in the blood corpus- 
cles and the existence of a delicate balance 
between the latter enzvme and the H-ion 
concentration of the tissue fluids Kay 
has shown that the kidney possesses a 
high phosphatase activity which is greater 
m the cortex than in the medulla No cal- 
cification occurs in the kidney with its high 
phosphatase activity when the blood cal- 
cium is at the normal level, but m the 
presence of hypercalcemia renal calcifiea 
tion is observed Kay also pointed out 
that the phosphatase content of the blood 
plasma is markedly raised m certain 
generalized bone diseases, i e , osteitis 
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THE PRODUCTION OF X-RAYS OF VERY SHORT 
WAVE LENGTH 1 

B\> W D COOLIDGE, Ph D . Schenectady, N Y 


T HANKS to the initiative, vision, and 
courage of the medical pioneers, the 
therapeutic application of the x-rays 
was started very soon after their discovery 
It is interesting to see how rapidly the 
new knowledge derived from more recent 
fundamental physical research has been 
usefully applied to the further develop- 
ment of the art of radiology 
It is also interesting to note the extent 
to which modern physical science must be 
invoked to explain the various processes 
involved m the production, mensura- 
tion, and therapeutic application of the 
\-rays 

If we start with the electrons caroming 
about under thermal agitation m the fila- 
ment spiral of the cathode, we first see 
them liberated thermally and then driven 
by the electrostatic field, and directed by 
means of an electrostatic electron lens, 
toward the target 

During then flight we are unable to keep 
track of them very' satisfactorily For, m 
accordance with the principle of indetermi- 
nacy, we cannot know accurately both the 
\elocity and the position of a given elec- 
tron at any instant of tune, because the 
energy' which the electron would have to 
gne up to signal its position would reduce 
its \ elocity 


1 Prey.nUtl Wore thv Ftfth International 
of Radiology in Chicago S«.pt 13-17 1137 


Congress 


The kinetic energy' of the electron when 
it reaches the target is proportional to the 
potential difference between the elec- 
trodes But its velocity does not increase 
as rapidly as the potential difference, being 
held down by an increase with velocity of 
the electron mass, and not allowed to ex- 
ceed the velocity of light, m accordance 
with the relativity principle 

The moving electrons behave in some re- 
spects like particles and in other respects 
as a wave motion They possess kinetic 
energy in virtue of their motion, which is 
a corpuscular property, and yet when 
they strike a thin metal film they are dif- 
fracted m identically the same manner as 
waves and it is possible to calculate a 
magnitude, the de Broglie wave length, 
which is inversely proportional to the 
velocity It is the existence of this dual- 
ism in the nature of both energy and matter 
that has given rise to the most recent 
development in theoretical physics — that 
of quantum mechanics 
Arrived at the target, the rapidly moving 
electron encounters the electric forces due 
to the electrons and positively charged 
nuclei of the atoms which go to make up 
the target metal It may make a direct 
hit with a nucleus near the surface of the 
target in which case its kinetic energy is 
transformed into a light quantum-m 
this case an vray having the minimum 
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tively insoluble salts Pauli and Samec 
showed that calcium m the form of calcium 
phosphate and calcium carbonate is far 
more soluble m a colloidal albuminous 
solution than in water Holt, La Mer, and 
Chown maintained that neutral calcium 
phosphate is present m the blood and m 
saturation up to 200 per cent, but believed 
that it is transported as the more readily 
soluble acid carbonate and acid phosphate 
which are easily converted into the neutral 
salts This theory of supersaturation has 
been substantiated by Sendrey and 
Hastmgs but questioned by Klinke and 
others Kramer and Shear maintained 
that the blood serum is actually under- 
saturated for Ca HP0 4 and that the cal- 
cium and phosphate 10 ns are so combined in 
the tissue fluids The existence of tertiary 
calcium phosphate in the blood serum is 
doubted by many investigators since Caj 
(P0 4 ) 2 is not a known mineral and is un- 
stable in water Other investigators, par- 
ticularly Gassman and Klement, maintain 
that calcium phosphate and carbonate 
exist in the body fluids as a complex or 
combined salt Bardie stated that cal- 
cium is found in the blood serum as un- 
stable double salt, calcium carbonpbos- 
phate, which is soluble only at normal 
blood concentration of CO-, and dissociates 
into its two neutral constituents, calcium 


magnesium, small traces of alkaline salts, 
and occasionally traces of iron and silica 
The two chief constituents of all calcium 
deposits are calcium phosphate and cal- 
cium carbonate Howland and his as- 
sociates found the ratio of residual calcium 
to residual phosphorus m fresh and old 
bone was 1 94, the ratio necessary for the 
formation of tertiary calcium phosphate 
C0 3 (POj); Kramer and Shear analyzed 
normal bone and pathological calcifications 
and found all the ratios averaged 1 96 
Barr has shown that the constant presence 
of calcium phosphate and carbonate in all 
calcifications and the approximate con 
stancy of their relative amounts has led to 
the assumption that these two salts are 
combined m definite proportion to form a 
compound or giant molecule, as hypothe 
cated by Hoppe-Seyler, in 1877, and sub 
stantiated by the recent studies of Taylor 
and Sheard, Bogert, Hastings, and others 
Classification of Calcification of the Kid- 
ney — The aforementioned classification of 
pathological calcification may be readily 
adapted to the different types of renal cal- 
cification We have classified renal calci- 
fication into three distinct types, as follows 
I Metastatic calcification of the kidney 
{Kalkmetastasen) which occurs in those van 
ous bone diseases accompanied by a hyper- 
calcemia 


phosphate and calcium carbonate, when the 
COt content is reduced Greenberg and 
Schmidt showed at the p H of the body, the 
protein fraction of calcium in the serum 
is bound to casern in a complex non- 
lonized form It is generally accepted that 


II Non-metastatic calcification associ 
ated with a renal lesion which causes a 
decreased solubility of the calcium salts of 
the blood and tissue fluids or results in the 
faulty or impaired excretion of calcium 
salts from the kidney- — the so-called 


the amount of calcium m the blood serum 
is greater than can be held by a salt solu- 
tion of similar phosphate and carbonate 
content even after deducting the protein 


fraction It is also agreed that the equi- 
librium of the solution of the calcium salts 
may be easily upset by disturbances m the 
concentration of calcium, phosphate, phos- 
phatase, and COi of the body fluids 

The Chemical Composition of Calcium 
Deposits —Barr has pointed out that ana- 
lytical studies of calcification reveal the 
presence of calcium phosphorus carbonate 


Kalkgicht of Schmidt 

III Non-metastatic (dystrophic) calci- 
fication associated with a renal lesion in 
which the precipitation of calcium salts 
occurs m tissues presenting degenerative, 
vascular, or retrogressive changes 

In Type I, the essential factor is an in- 
crease in the calcium salts of the blood 
which is due to the absorption of these 
salts from the bone lesions The majority 
of these cases develop in the absence of a 
renal lesion 

In Tvpe II, the important factor is a 



onniwi* ® ar Jy induction-coil \-ray outfit wi th multi-section tube, used e.\penmentaUy at voltages up to 
wu uuu and subsequently used therapeutically for over two years at 700,000 volts 


One of the first experimental outfits 
which we built for voltages much m excess 
of 200,000 consisted of a special mduction 
coil with mercury turbine interrupter and 
a large two-section tube (1) This outfit, 
shown in Figure 1, operated contmuously 
at 700,000 volts and was tested up to 
900,000, it labored under the disad- 
vantages attendant upon the use of a 
mechanical interrupter s 
The operation at the Memorial Hos- 
pital, in New York City, for a two- or 
three-year period of this experimental 
mduction coil outfit was quite educational 
It showed, among other things, the de- 
sirability, in cases in which continuous 
pumping of the tube was employed, of 
having something better than the mercury 
diffusion pump with its attendant liquid 
air t rap Away from the laboratory it 


3 Manj unsuccessful utempts were made later 
<le\Uop a circuit in which vacuum tubes could be mat 
to fulfill its function more satisfactorily than did tl 
mechanical interrupter This was finally accomplish* 
(-> •>“» 1ms not jet been used commercially 


proved too difficult to maintain the liquid 
air in the trap for a prolonged period, at 
the proper level And when this was not 
done, the water vapor and carbon dioxide 
which had been gradually accumulated 
there m the trap would return to the inner 
surfaces of the tube to delay the next 
following operation 


* ** A 1411 


led to the rapid adoption, as soon as it 
became available, of the oil vapor diffusion 
pump which required only a water-cooled 
or a charcoal trap 

Furthermore, the tube was punctured 
occasionally by operatmg it at a tune 
when, for one reason or another, the 
vacuum was too poor This emphasized 
the desirability of developmg a design 
which should be puncture-proof no matter 
what the vacuum and no matter what the 

generTtor raCtenStlCS ° f the ^ VoIta S e 


— ciouwonners, kenotrons, and con- 
densers connected m the Villard circuit, we 
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predilection for thcic organs becomes more (1) Oslutis Fibrosa L ystica — Osteitis 
striking when one considers that culcthca librosa cystica, often sjiokcn of as "osteitis 
turn rareh occurs m these orguis uukptn- fibres i,' w is first described by von 
dent of u loci! lesion In PH 1, HofmusUr Ueihlmgh uiseii in IS‘H ihc relation- 
ni unt titled til it mcUixt itic c, dedication ship ol tile 1 bone changes in osteitis Jibrosa 
occurred m those organs whose tissues cystica to parathvroid hyperplasia (adc 
posses a high ilk, dilute which is old tilled noma) was emphasized in Barr, Bulger, 
In the emumuous excretion of tuds ir and Dixon ( I'Ud), who called the clinical 
k.O in the lungs I Id in the stennuh anel seadrome "hvpcrpar itlnroidisin " 
ortliophosphoru acid in the kidiitvs, thus Ihc presence of calcium met,istases ta 
leaving the tissue more ilk time He d-ai osteitis lihros i cystica w is first reported 
pointed out th it taleituu salts are less In \skan uv (PM) 5) Gaugele (1907) 
stiluble* in tti alk date thm m an icitl observed calcium deposits together witli 
i ue ilium Urtlm mh the uitouut of e d stotie-s in the ureter and pelvis, causing 

tium m the blood is too slight to be pre hvdroiiephrosis and pvdonephritis, in a 

upit tied but when supersatur itnm e>t feinile IT tears ol age, thing of uremia 
e iluum s dls occurs is i result o| alnorp Other crises ol euleium metastases in 
tion ol these silts trout the skeleton, pre osteitis hbrosi cystica have been reported 
eipu nun) takes plaee m those organs where In Meter (PH7),Hol7hunz (1923), Parnera 
the ilk ihmtv ol the tissue tlutds is gn. itest uul L istro hricrc (P)2b), Penccke (192b), 
or the LO eoueeutr ition the K ist \kcrbcrg (1*127), Barr and Bulger (1930), 

It is guier dh retogiu/eel th it the pruiei \sk Upmark (PHI) — two cases, Berner 

p d t letor mtlucucmg met ist itie c-iieitic-i (PHI) Bergstraiul (PHI), and Noble 
t ion is in mere ise m the calcium content ol (PH2) Cttmgcr and Magendantz (1914), 
the blood ii hsptrc devmti Hits ui* Ubnght and Bloomberg (PH3), and Mac- 
crease ol cuUuuu m the blood is the result C, ilium l lie eakium metastases were 


ol cUeilsivt destruction ol tile bone 

\ irimis e\j)erimuUs h iw been utulcr- 
t iken to reproduev nut istatic c dedication 
lanaka (.PH 1) uul Kat isc (PH 5) showed 
that the mtr iperitoiie d siibeut meoiis or 
intravenous injection ol calcium silts. 
(_ u (PO t ) , or Ca (CdLOj);, resulted m 
c dufic ition of organs distant lrom the 
site of injection which had only a partial 
rcscmbl nice to the clinical metastatic 


calcification Dixon and Hoyle Kreitmar 
and Moll, Smith and Ehove, and others 
obt mted calcification of the lungs, kidneys, 
and heart as a result of the hypercalcemia 


caused by the rapid decakification of the 
bone following the administration of irra- 
diated crgostcrol Alctastatic calcification 
of the kidney has been observed following 
the administration of parathormone by 
Hucpner (1927), Jaffc, Bodansky, and 
Blair (1931), and Moehlig, Murphy, and 
Reynolds (1933) Rabl observed typical 
metastatic calcification m his experimental 
studies by the alternate addition of acid or 
alkali to a high calcium diet 


accompanied bv renal calculi m the cases 
reported by HoiTliunz, Parnera and 
C istro Pricrc, Noble, Barr and Bulger 
In PHI \lbnght, B urd, Cope, and 
Bloomberg reviewed the* renal comphca 
turns m s 5 eases of hyperparathyroidism 
Hit) distinguished three distinct groups, 
vis (!) kidney disease, it, pyelone 
phritis, second iry to the formation of cal- 
cium phosphate* stones m the renal pelvis, 
(2) acute pirathvroid poisoning with an- 
uria and accomp imed by calcium deposits 
m the kidney and other organs in the 
absence of chronic parenchymiatous 
changes m the kidneys, and (3) an inter- 
mediate group in which the kidney disease 
(chrome glomerular or vascular nephritis) 
w as due to calcium deposits which occurred 
ui the kidney 7 and not in the other organs 
There were 21 cases m the first group, 17 
m the third, and one m the second 

The pathology and pathogenesis of 
metastatic calcification of the kidney in 
osteitis fibrosa cystica (hyperparathyroid- 
ism) has been the subject of comprehensive 
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Fig 3 Outside of recently developed oil-im- 
mersed 500,000-volt \ ray outfit 


simplicity, is the accessibility of the target, 
which, for therapy, can, when desired, be 
brought very close to the patient, and, for 
industrial use in metal radiography, be 
inserted into cavities This accessibihty 
of the target also makes possible the 
attainment of x-ray protection with a 
minimum amount of lead 

The development work on this type of 
outfit has been as yet largely confined to a 
size which is being tested m continuous 
operation at 550,000 volts and 10 ma 
The overall height of the outfit is 4 feet 
The secondary of the transformer con- 
sists of a large number, some 76, thin 
coils The lower end of the secondary is 
grounded The secondary is surmounted 
by a large hollow metal toroid and the 
cathode end of the tube is let mto this 
toroid A few turns of -wire within the 
toroid furnish current to the cathode 
filament and this current is controlled by a 
rheostat mounted in the toroid and oper- 
ated from without by a motor-driven 
shaft of insulating material Toroidal 
metal shells surrounding the tube and 
electrically connected to the intermediate 
electrodes shield the tube from the ex- 
ternal radial field due to the grounded 
metal tank 

Outfits of this type can doubtless be 
developed for higher voltages by rncreas- 
mg the dimensions Furthermore, various 
studies which we have under way lead us to 
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a man II \tars old ulu> h id also sustained 
^i\ lr luuro llicv considered the torm i 
tion of ealeuh is calcium uiclast Lses m 
botli ease's, due to a disturb nice of hornio 
rial equilibrium with i resultant dis 
turbmee of e denim tmtihohsin 

We hi\e' rccaitlv dcserdad e ises ol 
rend ealeuh >» osteitis dtlormnis, but mi 
lortliuitele were ible to stude the hui- 
mvs histologic illy milv m out e i e showing 
numerous sin ill stone's md c severe 
pulomphntis but no e denmi dej osits 
We hue heell UU ible to Imd me vise re 
ports ot e duum met ut u V s m llie huhue 
Hi this disease 

M ) UuLh < ml luiij li'Lih Ihere 
ire ret IttVelv lew reUtcltcvs to oec lirretlee 
ol met 1 st (tie e deilie’ ttloil ill » lthc r ot these* 
disc lses tuerhe t I'HlJl md 'schiuorl 
( l'H) J) me rttlolied the oeeiirreiiee ol calumil 
met 1 st im s ill riehc Is lit l‘Ml7 C'llaserfelii 
studied the meldiilec ol met istatle ell- 
eltie it um ol the kuhitv m 70 ilitopsies on 
children and found cdenim deposits m the 
kulucvs of 1(1 oi the l‘> ehildreu with 
ruhets Keleruiee has alre id\ been made 
to the interesting e tse reported In 1 iterh i 
and Deiihin Chown U'H(i) reported i 
e“csc ot e de null deposits m (lie hubkv ol an 
infant who had had pyuria, baeilhim, md 
m irked erunotibe-s In I'HO, Butler, 


phosphorus of the blood may exist m renal 
riekels usually m the form of hypo* 
ealeeimi, the reverse* ol the conditions in 
he perp iratheroidisiu Mitchell observed 
a he ivy amorphous deposit ol calcium salts 
m the tubules md pelvis of each kidney 
m a ease of re n driekets Lightwood (1032) 
rt ported extensive exile mm deposits in the 
kidnevsot a lent de infant of seven months, 
a i ise oi rend dw irhsm associated with 
calcinosis ami arterial calcitic-Uion Ellis 
<IOr>) observed i|s« a case of calcium 
deposits assoei tied with renal dwarfism in 
a si\-ve ir old hov who had no complaint 
ot urinary symptoms Chown (1010) re- 
jiorteil ealeium deposits in the kidnevs of 
two sisters who died in ear!} mfanc}, 
suffering irom severe congenital renal 
riektts Vshcr noted e-ilcihcatiou in tlie 
kidntv in ml mtihsin with bom changes 
resembling rickets 

It is genera!!} assumed that renal 
disease, present m renal rickets, causes the 
bone lesions However, Uiown suggested 
that the rev ersentav he true, cm thehvper- 
eukcim i due to the bone* disease* causes the 
nephritic lesion l he renal disease usual!} 
manifests itself as 1 chronic interstitial 
nephritis (nephrosclerosis) with intratubu 
Inr md peritubulir c denim deposits which 
m,n be leeoinp.uned bv v ar} mg degrees of 


Wilson, and Farber reported a else of 
1 Ue rickets m a I0-}earold hov who hid 
diffuse calcification ot the pyramids ot 
both kidnevs (confirmed b} operition) 
kn an d} sis of the* calcified maten d showed 
i t denim carbonate phosphate compound 
of the s line composition as bone VI 
bnglit, Dienes, and Sulhowiteh observed 


a stmt! ir case 

In Ib&L Lucas called attention to the 
association of chrome renal disease with 


marked deformities and alterations m the 
growth of bones in fiv c cases fins s} n- 
drome has been designated os ''renal 
rickets” whereas "renal dwarfism" is 
employed to denote the small stature and 
stunted growth that may accompany 
chrome interstitial nephritis m early life 
In 19110, Mitchell pointed out that a dis- 
turbed relation between the calcium and 


leute or chrome p} clonephntis or con- 
genital anomalies 

(D) Osltosihrosr; -- I his disease, also 
known as fibers Schonberg disease and 
marble bones occurs most frequently 
m adults but is occasionally seen m chil- 
dren 1 he* disease process is character- 
ized by an excessive calcification of the 
bones, with an increased fragility and, m 
addition, there is found extensive meta- 
static calcification m the lungs, arteries, 
and tendons The kidney ma> occasionally 
show metastatic calcification, as in the 
case reported by Schultze 

(E) Myeloma — The occurrence of cal- 
cification in the kidney as well as in the 
gastric mucosa and alveolar walls of the 
lungs in a case of myeloma was first noted 
by Bender in 1902 Perla and Hutner 
(1935) studied the renal changes associated 
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One of our latest developments com- 
prises what seems like a very attractive 
and m some respects novel type of trans- 
former outfit (5) In this, both tube and 
high voltage source are in the same 
grounded metal tank of oil, thus giving 
complete electrical protection The out- 
side of such an outfit is shown in Figure 
3 The high voltage source is a simple 
60-cycle transformer m which the magnetic 
circuit is opened just enough so that the 
inductance of the primary, for the fre- 
quency in question, balances the capaci- 
tance of the secondary As a result of the 
electrical tuning secured m this way the 
power factor is high and the primary 
current correspondingly low 
The tube is connected directly to the 
transformer and must then rectify the cur- 
rent In the absence of transformer tun- 
ing this would result in making the in- 
verse voltage appreciably higher than the 
useful With the tuned transformer, how- 
ever, there are circulating currents in the 
secondary which are so large compared 
with the few milliamperes of rectified cur- 
rent supplied to the tube that there is but 
little difference between the useful and in- 
verse voltages 

The multi-section tube for this outfit is 
made up of several glass cylinders each 
3 l /s inches m diameter and 4 inches long 
These are sealed to the metal rings carry- 
ing the intermediate electrodes These 
metal rings are of Ferrnco, an alloy which 
accurately matches m its heat expansion, 
over a wide temperature range, that of 
the glass cylinders The metal extension 
chamber carrying the target is similarly 
sealed to the last glass cylinder We are 
using 100,000 volts per section Such 
tubes are sealed off from the pump, can 
apparently be made for any voltage, and 
give promise of having a long life 
Flexibility in the application of the out- 
fit is increased by making the whole tube 
rotatable about its length axis 
As the target is grounded, it can be 
cooled with tap water 

An at tractixe feature of the outfit, in 
addition to its relativelv «;mnll qv7a nnrl 
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description of caluum deposits m tin. ll-\cirold girl Bcrgstraud (l'LM) de- 
kuhie\ it was believed tint these changes scribed a case of renal insufficiency with 
utrt alw i\s assouitid with bom disc isc coruc-d atrophy (chrome glomerular nc- 

la 1‘Hlt, Heir eolleeted records ut 12 eases phritis) caused b\ heavy deposits of eal- 

tssouited with hone disc isc* and JJ t uses until in the pipillt In this ease he also 
nil essouated Beer reviewed 1U0 uitop observed sin ill evstie degenerative areas 
stes u»l louiul .1 > e lsv s oi e de nnn dejxisits in the papil! e eontainnig minute cal- 

m the ktduev ,isM>uated with v irioiis eareous p trtieles heveral ol these cvstic 

disc Lses imoiig whieli was eiironn ne are is tommumcalul with the pelvis and 
phritis He pointed out that cilemm were res|K)iLsihle lor the presence of loose 
elejMisits wen louitd unlv m ihseasul eale-ireoiis p irticles 111 tile pelvis 

kidneys and stressed the uiltueuee ut lue d (ll) \i.pltrusis ~ In 1*1 JO, p itrassi made 
eh mge-s ut the kulitev either nutrition d i comprehensive review of lilt subject of 

or to\ie m origin, ujx)» the dejmsilton ut c-iluhc-itum m Bright's disease, reporting 

file mm sills bis ohserv ltioiis in 11 cases of calcium 

\stirh ls ls.s_* kidd re jHirted eetuisive deposits m i senes ol is { cases with renal 
calcium dt]jostls ut the ktducvs of two disc lsc He Journl caluum deposits m 
miles tged >1 aid iDveirs respte tivelv IS ol 1 1 ctses of tubul ir nephritis, in one 

who hul chrome rend dLse tse In is'iu ol 10 t ists of acute and subacute glo- 

Brill uul ( tbm ill described i cese ol e d uieriilonephritLs, m tight of 17 cases of 

utie ition ot the Iidiuv associated with chrome glomerulonephritis with secondary 

c-dutic-iUou m tlie liver m a U-vc ir old sclerosis m 11 of iS cases of primary 

gtrlwhodiedoi chrome mterstm d nephrites rui il sclerosis, and none m JO teases of renal 

In N.hnndt m imtaund tint the ifTeetioies other than Bnglit’s disease, / e , 

dec re . lsc ut albumin m the blood, which rend tuberculosis acute pveloncphntis, 
occurred as a result oi mere lsc d elmimi tie 

turn through the chronic nephritic ktduev , (t ) Primary StUrosis (1 rkrioscUrosn) 
dtered the solubihlv of the c tie utm s dts -kitt (IS')')) was the first to desenhe the 


m the blood .mil mlhieiieed the deposition 
ot these* s dts ill the k trifle v He described 
the presence ot fine granular deposits of 
calcium s dts m the interstitial tissue uul 
tunica projin i of the tubules, following 
hyaline dcgcncr ition m the kidney of senile 
individual* 

Recent clime d mv istigatious by Green- 


w dd, Nelkm and StcmmcU, and otiiers 
h ive* disclosed a marked disturbance m 
ealeium and phosphorus metabolism m 
the various affections of the kidney the 


most notable changes m the calcium and 
phosphorus content of tiie blood m chronic 
nephritis are (a) an appreciable lowering 
of the serum caluum and an elevation of 
inorganic phosphates, and (b) the serum 
calcium is inversely proportional to the 
amount of urea and inorganic phosphates 
Weiss (1022) reported a ease of chronic 
nephritis accompanied by extensive tubular 
deposits of calcium in both kidneys and 
nephrolithiasis m one of the kidneys of a 


presence of heavy dc]iosits of calcium in 
the cortex of primary sclerotic kidnevs 
Baum (1 4 H)0) observed calcification of the 
glomeruli m senile atrophic kidneys due to 
arteriosclerosis I he incidence of such 
changes is greater tli m formerly supposed, 
a fact subst intuited by* Patrussi’s find- 
ings I he calcium dejiosits are found in 
the tubules anti glomeruli I lus ty'pe of 
eortie il calcification belongs to the dystro- 
phic group and is due to the deposition of 
calcium m the various component struc- 
tures in the renal cortex which present 
retrogressive changes, i c , hyahmzation, 
fibrosis, degeneration resulting from the 
primary vascular sclerosis 

( D ) Experimental Nephritis — Calcium 
deposits in the kidney have been produced 
experimentally by general intoxication 
with the following substances (1) aloes 
(Gottschalk, Neubergcr), (2) bichloride 
of mercury (Virchow, Schmidt, Verse and 
others) , (3) bismuth subnitrate (Langhans, 
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ful recovery Following the operation, the 
patient returned for regular and penodic 
treatment of his prostatic and right renal 
infections, which have been completely 
eradicated 

The operative specimen revealed the 
surface changes of a chrome pyelonephritis 
including several small cortical cysts 
On cross-section, an abscess S mm 
in diameter was found in the medullary 
area in the central portion of the kidney 
The abscess contained thick pus and 
minute calcareous fragments When these 
were washed away, calcareous particles were 
found lining the walls of the abscess 
cavity 

3 T uberculosis — The deposition of cal- 
cium salts m tuberculous lesions of the 
kidney is considered a part of the patho- 


That calcification of a renal tuberculous 
lesion is not genuine evidence of healing 
is corroborated by the fact that active 
tubercle bacilli may be found within 
completely calcified areas 

The incidence of calcification in renal 
tuberculosis is relatively high Unfortu- 
nately, accurate histological studies on 
calcification in renal tuberculosis are not 
available but undoubtedly would yield 
an even greater incidence than the follow- 
ing roentgenographic statistical studies 
Caulk (1915) reported some degree of 
calcification m 20 per cent of the cases 
of renal tuberculosis Braasch and Olsen 
(1919) reported that pre-operative roent- 
genographic studies were made in each of 
the 131 patients operated upon for renal 
tuberculosis at the Mayo Clinic in 1916 


logical process of this disease and is a 
relatively common finding From a 
pathological standpomt, the nature of the 
calcium deposits vanes in the different 
types of renal tuberculosis and for practical 
purposes may be classified under two 
general headings (a) the deposition of 
calcium salts in solitary or multiple ulcera- 
tive lesions situated at or near the tips of 
the pyramids, and ( b ) calcification of single 
or multiple caseated areas in the paren- 
chyma with or without involvement of 
the renal pelvis and ureter 

The pathological significance of calcifi- 
cation in the renal tuberculous lesions has 
been the subject of much conjecture 
Some investigators consider calcification 
as representing a stage of healing, while 
others believe it is part of the general 


repair process The latter view appears 
to be more logical and conforms with the 
general pathological concept that any 
dead or damaged tissue, so large that it 
cannot be readily absorbed, may become 
infiltrated with calcium salts In a simi- 
lar manner the deposition of calcium salts 
m the caseated and necrotic tissue of 
tuberculous lesions may be interpreted as 
an attempt to wall off the infectious proc- 
ess The calcium salts are obtained from 
the circulation and are not the result of 
specific cell differentiation (metaplasia) 


and 1917, and positive shadows suggestive 
of renal tuberculosis were present m 30 
cases (22 per cent) Stevens (1926) found 
typical shadows due to tuberculous calcifi- 
cation in seven of 15 consecutive cases m 
which roentgenograms were taken Cren- 
shaw reviewed 1,817 cases of renal tuber- 
culosis at the Mayo Clime from 1910 to 
1928 and found 131 cases (7 1 per cent) 
with calcification The incidence of calci- 
fication is even greater in cases of occluded 
renal tuberculosis, as evidenced by the 
fact that Crenshaw found calcification in SO 
per cent of the occluded type m the senes 
of 1,817 cases The greater incidence of 
calcification m the occluded type of renal 
tuberculosis is attnbuted by Braasch to the 
fact that such lesions are of longer duration 
and hence have more opportunity for 
calcification 

Gibson has pointed out calcification is 
even more frequent m cases of true autone- 
phrectomy, i e , asymptomatic cases with 
occlusion of the ureter with total destruc- 
tion and transformation of the kidney into 
a calcified mass Crenshaw found total 
calcification m 10 cases (0 5 per cent) m 
the senes of 1,S17 cases The duration 
of illness in cases showing complete cal- 
cification of the kidney is striking Birkelo 
reported a case m which the pnmary ill- 
ness dated back 41 years In Gibson's 
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give the tube sufficient current-carrying 
capacity, but mustn’t be too great as 
otherwise the voltage will fall off too 
rapidly with the result that most of the 
current flow will take place after the 
voltage has become too low for the produc- 
tion of useful \-rays 
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and many pus cells and red blood cells calices were irregular and fuzzy m outline 
Stained smear of urinary sediment was The calcified shadows noted on the plain 
negative for tubercle bacilli, but guinea plate were found to extend outward from 
pig inoculation was positive Cystoscopic the tips of the calices and were considered 
examination was essentially negative ex- to be evidences of calcification in old healing 
cept for congested right ureteral orifice tuberculous abscesses (Fig 2) Nephrec- 
Plam roentgenogram showed several it- tomy was performed and the patient made 
regular areas of calcification within the an uneventful recovery 
nght kidney outline A ureteropyelogram Case IV (G U 5,823), H R , male, 31 
showed a normal pelvis but the terminal years of age, married, was admitted to 
calices were irregular and moth-eaten in Smai Hospital on March 12, 1936, com- 
appearance (Fig 1) The areas of calei- plaining of pain on urination The patient 
fication appeared to involve the pyramids had always enjoyed good health except for 
of the kidney The patient was treated cervical adenitis in 1921 For the past 
with usual palliative measures two years, he has noticed a urethral dis- 

ease III (G U 4.70S), E H K , female, charge due to a urethral stricture, he has 
48 years of age, married, was admitted to been treated with dilatation with good re- 
Sinai Hospital on May IS, 1935, complain- suits In May, 1935, he had an attack of 
mg of pam m the right lorn Onset of nght renal colic and, following this, he 
present illness dated back three years, had marked frequency, burning, and tenes- 
when she developed discomfort m the mus A tentative diagnosis of renal and 
bladder region and had frequency of vesical tuberculosis was made m February, 
urination She was examined by another 1936, and the patient received four m- 
physieian who found pus in her urrne jections of Koch’s tuberculin The un- 
She complained of dull pain localized to nary trouble has persisted to date Physi- 
the right lumbar region and right lorn, cal examination was essentially negative 
which recurred at frequent intervals Six except for several hard irregular nodules 
weeks before she had had her first cysto- m both lobes of the prostate and in the 


scopic examination by another urologist, 
who found the pus coming from the nght 
kidney Intravenous urography failed to 
reveal any dye m the nght kidney and no 
abnormal shadows were noted m the kid- 
ney There was no history of renal cohc 
or hematuna Physical examination dis- 


closed slight tenderness m the nght upper 
and lower quadrants A eathetenzed 
specimen of urine showed 15 to 20 pus cells 
and an occasional red blood cell A 
stained smear showed several tubercle 
bacilli and many B coh 


Cystoscopy and pyelography were per- 
formed on the aboie date The pus was 
found to be coming from the nght kidney 
A guinea pig inoculation was made with 
the urine which was later reported positive 
Plain roentgenogram revealed several ir- 
regular calcified shadows in the nght 
kidney region The nght pyelogram 
showed the pelvis to be slightly dilated 
and the ends of the lower and middle 


nght seminal vesicle A voided specimen 
of urine gives a positive test for albumin 
and microscopically shows many pus cells 
and red blood cells A stained smear 
shows numerous tubercle bacilli Plain 
roentgenogram showed several calcified 
shadows in the nght kidney region, also, 
there were several calcified shadows in the 
spleen and one irregular calcified shadow m 
the region of the nght adrenal (Fig 3) 
Cystoscopy revealed extensive involve- 
ment of the nght kidney and the bladder 
around the nght ureter There was a 
marked decrease in function in the nght 
kidney On March 24, 1936, a right 
nephro-ureterectomy was performed The 
patient developed a post-operative atelec- 
tasis of the nght lung, it cleared up 
promptly, and he was discharged from the 
hospital on April 23, 1936 

The nght kidney was v ery large and soft 
throughout on the postenor surface, there 
was a small hemorrhagic cv st, and se\ eral 
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small abscesses m the upper portion of the on the anterior and posterior surfaces of the 
kidney which showed a more extensive in- lower pole On cross-section, there were 
volvement than the lower pole Oil cross- several small ulcerated abscessed areas 
section there was found an extensive extending from the tips of the pyramids 
ulcerative and caseative tuberculous proc- to the parenchyma The abscesses con- 
ess in the upper pole of the kidney tamed numerous minute calcareous parti- 
These large abscesses contamed a thick cles which imparted a gntty sensation un- 
greemsh pus m which some calcareous der the knife Microscopic studies showed 
material was observed and in the walls of typical findings of tuberculosis with eal- 
the abscessed cavities Histological study cification 

revealed typical changes of renal tuber- Case VI (G U 3, SOS), G W , aged 13 
culosis years, male, schoolboy, was referred for 

The diagnosis in this case was (1) renal examination m 192S because of pyuria 
tuberculosis, right, with calcification, (2) Following an attack of scarlet fever at the 
tuberculosis of both seminal vesicles, both age of seven, his mother noticed that his 
\as deferens and the prostate, with calci- urine was cloudy and occasionally con- 
fication, (3) tuberculosis of the spleen, tamed large shreds of pus-hke material 
with calcification, (4) tuberculosis of the Two years later, he developed whooping 
right adrenal gland, with calcification cough and also showed pus in his urine 

Case V (G U 5,0S4), B J R , male, The patient did not complain of any pain 
36 years of age, married, merchant, pre- or difficulty on urination, but frequently 
sented himself for examination on Jan 23, wet his bed at night On May 12, 192S, 
1933, with a complaint of hematuria He he complained of pain localized to the 
had always enjoyed good health until five right ureteral quadrant which did not 
weeks before, when he noticed blood m radiate and lasted but ten minutes, being 


his urine He called an urologist who 
made a diagnosis of renal tuberculosis 
For the past five weeks he had been com- 
plaining of diurnal frequency, burning, 
and urgency Physical examination was 
negative Voided specimen of unne 
showed many pus cells and a few red blood 
cells On Jan 24, 1933, cystoscopy and 
pyelography were performed, and a diag- 
nosis of right renal tuberculosis was made 
A plain roentgenogram showed several 
small calcified shadows m the region of the 
right kidney A right pyelogram showed 
the right pelvis and upper major calyx 
to be normal The terminal portions of 


accompanied by nausea and vomiting 
The pain recurred at frequent intervals 
during the following two days Physical 
examination was entirely negative A 
voided specimen of unne showed 50 to 
60 pus cells per h p f 

Cystoscopy and pyelography were per- 
formed on June IS, 192S, and a diagnosis 
of nght renal tuberculosis was made 
The plam roentgenogram showed an ir- 
regular, large calcified shadow in the region 
of the right kidney, rather blotchy and 
simulating a bunch of grapes (Fig 5) 
The diagnosis of a nght renal tuberculosis 
of occluded calcified type was made 


tie middle and lower major calices ap- 
eared to be compressed and had irregular 
izzy outlines The calcified shadows 
ppeared to be m the parenchyma beyond 
ie terminal portion of the lower major 
fiyx (Fig 4) On Feb 7, 1933, a nght 
ephrectomy was performed The patient 
as discharged from the hospital on Feb 

1 1933 

The operative specimen showed the 
idney to be normal with small tubercles 


On July 6, 192S, a nght nephrectomy 
was performed The patient made an 
uneventful recovery and was discharged 
from the hospital on July 26, 192S The 
operative specimen showed an irregular 
nodular mass which had a brownish color 
in some areas and pinkish in others Some 
of the nodular areas were soft and others 
were firm On cross-section, a thick yel- 
lo wish-gray pus exuded The entire kid- 
ney was replaced by large cavities filled 
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give the tube sufficient current-carrying 
capacity, but mustn’t be too great as 
otherwise the voltage will fall off too 
rapidly with the result that most of the 
current flow will take place after the 
voltage has become too low for the produc- 
tion of useful \-rays ' 
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small abscesses m the upper portion of the on the anterior and posterior surfaces of the 
kidney which showed a more extensive m- lower pole On cross-section, there were 
volvement than the lower pole On cross- several small ulcerated abscessed areas 
section there was found an extensive extending from the tips of the pyramids 
ulcerative and caseative tuberculous proc- to the parenchyma The abscesses con- 
ess in the upper pole of the kidney tamed numerous minute calcareous pa rti- 
These large abscesses contained a thick cles which imparted a gritty sensation un- 
greenish pus m which some calcareous der the knife Microscopic studies showed 
material was observed and in the walls of typical findings of tuberculosis with eal- 
the abscessed cavities Histological study cification 

revealed typical changes of renal tuber- Case VI (G U 3,80S), G W , aged 13 
culosis years, male, schoolboy, was referred for 

The diagnosis in this case was (1) renal examination m 192S because of pyuria 
tuberculosis, right, with calcification , (2) Following an attack of scarlet fever at the 
tuberculosis of both seminal vesicles, both age of seven, his mother noticed that his 
vas deferens and the prostate, with calei- urine was cloudy and occasionally eon- 
fication, (3) tuberculosis of the spleen, tamed large shreds of pus-like material 
with calcification, (4) tuberculosis of the Two years later, he developed whooping 
right adrenal gland, with calcification cough and also showed pus in his urine 

Case V (G U 5,084), B J R , male, The patient did not complam of any pain 
36 years of age, married, merchant, pre- or difficulty on urination, but frequently 
sented himself for examination on J an 23, wet his bed at mght On May 12, 1928, 
1933, with a complaint of hematuria He he complained of pam localized to the 
had always enjoyed good health until five nght ureteral quadrant which did not 
weeks before, when he noticed blood in radiate and lasted but ten minutes, being 


his urine He called an urologist who 
made a diagnosis of renal tuberculosis 
For the past five weeks he had been com- 
plaining of diurnal frequency, burning, 
and urgency Physical examination was 
negative Voided specimen of urrne 
showed many pus cells and a few red blood 
cells On Jan 24, 1933, cystoscopy and 
pyelography were performed, and a diag- 
nosis of right renal tuberculosis was made 
A plain roentgenogram showed several 
small calcified shadows m the region of the 
nght kidney A right pyelogram showed 
the right pelvis and upper major calyx 
to be normal The terminal portions of 
the middle and lower major ealices ap- 


accompamed by nausea and vomiting 
The pam recurred at frequent intervals 
durmg the following two days Physical 
examination was entirely negative A 
voided specimen of urine showed 50 to 
60 pus cells per h p f 
Cystoscopy and pyelography were per- 
formed on June IS, 192S, and a diagnosis 
of nght renal tuberculosis was made 
The plam roentgenogram showed an ir- 
regular, large calcified shadow in the region 
of the nght kidney, rather blotchy and 
simulating a bunch of grapes (Fig 5) 
The diagnosis of a nght renal tuberculosis 
of occluded calcified type was made 

On July 6, 1928, a nght nephrectomy 


peared to be compressed and had irregular 
fuzzy outlmes The calcified shadows 
appeared to be in the parenchyma beyond 
the terminal portion of the lower major 
calyx (Fig 4) On Feb 7, 1933, a nght 
nephrectomy was performed The patient 
was discharged from the hospital on Feb 


, I 933 , a 

The operative specimen showed the 
Jney to be normal with small tubercles 


was performed The patient made an 
uneventful recovery and was discharged 
from the hospital on July 26, 192S The 
operative specimen showed an irregular 
nodular mass which had a brownish color 
in some areas and pinkish m others Some 
of the nodular areas were soft and others 
were firm On cross-section, a thick yel- 
lowish-gray pus exuded The entire kid- 
ne> was replaced by large cavities filled 
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type of calcification occurs in tissues or 
organs which are the site of localized 
changes {i e , fatty degeneration, hyahmza- 
tion, degeneration, or necrosis resulting 
from a toxic, circulatory, or metabolic dis- 
turbance) predisposing to the deposition 
of the calcium salts 

N on-metastatic calcification may be 
further divided into the following groups, 
viz (a) dystrophic calcification, ( b ) cal- 
cinosis, (c) arterial calcification, (d) stone 
formation, ( e ) heterotopic ossification 
The latter groups will be briefly discussed 
only insofar as they concern calcification of 
the kidney 

Virchow (1855) stressed the etiological 
relationship of destructive bone diseases to 
a special type of calcification which he 
called metastatic calcification ( kalkmetas - 
tasen) His observations were based on 
eight cases, all but one of which suffered 
from some destructive bone disease and 
were accompanied by a varying degree of 
nephritis, the exception being a case of 
nephritis unaccompanied by any bone 
disease The type of bone disease varied 
and included osteomyelitis, tuberculous 
spinal canes, and osseous metastases from 
a sarcoma of the cheek and an epithehoma 
of the hp He showed that the metastatic 


deposits of calcium salts exhibited a pre- 
dilection for certain sites, particularly the 
kidneys, lungs, and stomach and were 
composed of the same salts which through 
resorption had disappeared from the bone 
lesions He maintained that the impor- 
tant factor governing this abnormal deposi- 
tion of calcium was the increase in the 
calcium salts in the blood and that a neces- 
sary secondary factor was the presence of a 
renal lesion which resulted in the faulty 
excretion of these salts through the kidney, 
and subsequent deposition in tissues devoid 
of any previous damage The importance 
and significance of hypercalcemia m the 
production of metastatic calcification has 
been verified repeatedly in the expen- 
mental studies with parathormone and 
irradiated ergosterol 

11 soo _ ri became apparent from the re- 
ports of Chian (1S78), Hlava (1S82), 


Kockel (1899), Kischensky (1900), Stade 
(1901), and others that extensive calcifica- 
tion of soft tissues and organs, including the 
kidneys, occurred in the absence of destruc- 
tive bone lesions and hypercalcemia, and 
that other factors undoubtedly played a 
r61e in the abnormal deposition of calcium 
The r61e of nephntis as a primary factor m 
pathological calcification was emphasized 
by Schmidt in 1913 He described general 
calcification with involvement of the kid- 
neys, the so-called kalkgicht , in cases of 
calcium gout without evident bone destruc- 
tion He pomted out that the decrease in 
the solubility of these calcium salts m the 
blood was caused by a decrease in the 
amount of albuminous substances m the 
blood which occurred as a result of the ex- 
cretion of considerable quantities of al- 
buminous substances by the damaged kid- 
ney The albuminous substances and 
phosphates normally act as buffers to keep 
the calcium salts m solution and prevent 
the precipitation of these salts Harbitz 
(1917) and Rabl (1923) also emphasized 
the r61e of calcium retention and disturbed 
acid-base equilibrium due to impaired 
renal function m cases of general calcifica- 
tion without bone destruction 

Dystrophic calcification is the most com- 
mon type of pathological calcification en- 
countered It is generally agreed that any 
dead or damaged tissue, infected or un- 
infected, so large or so situated that it can- 
not be absorbed, may become infiltrated 
with calcium salts The location and dis- 
tribution of these calcified lesions are ex- 
tremely varied inasmuch as every tissue 
and organ m the body is subject to retro- 
gressive changes or lesions which predis- 
pose to the deposition of calcium salts 
While it is readily apparent that this type 
of calcification is directly dependent upon 
local retrogressive changes, i e , fatty in- 
filtration, hyahnization, necrosis, etc , 
which are the result qf circulatory, toxic 
inflammatory or nutritional disturbances, 
the degree or extent of the calcification 
may be modified by general changes m 
calcium metabolism or in. the amount of 
calcium m the blood or tissue fluids 
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phrosis Very little of the kidney re- 
mained excepting a shell of fibrous tissue 
which was impregnated with a mortar- 
hke substance composed of carbonates and 
phosphate of lime Morris (1885) stated 
that calculous material is often deposited 
upon the lining of the cavities of the pyone- 
phrotic kidney McNaughton (1901) re- 
ported a case of right calculous pyone- 
phrosis in a female which showed cal- 
careous degeneration in the substance of 
the organ and calcium deposits lining the 
dilated calices Baetjer (1907) stated that 
a purulent exudate m the renal pelvis, 
when mspissated and containing deposits 
of calcium, may cast a shadow indistin- 
guishable from that of a renal calculus 
He cited an unusual case in which a 
roentgenographic diagnosis of renal calcu- 
lus (3 cm m diameter) was made, and, at 
operation, the pus was found to be en- 
capsulated by fibnnous tissue lined with a 
thin layer of calcium salts Cases of calci- 
fication of hydronephrotic or pyonephrotic 
kidney have been reported by Goldenberg 
(1910), Groeschel (1912), Bauer (1913), 
Knerr (191S), and Arena (1920) 

In a monograph on hydro- and pyone- 
phrosis published m 1926, Hinman pointed 
out that not infrequently on cross-section 
of pyonephrotic kidneys, a thin pus es- 
capes from the purulent cavities, leaving 
empty pouches and a dry semi-caseous 
material m which partial calcification 
exists He also emphasized the fact that 
there may be considerable calcareous 
chan ges in such a dead kidney and, as 
atropine changes progress, the calcified 
areas may be somewhat absorbed A 
case of total calcification of the right kid- 
ney was reported by Wheeler in 1930 The 
condition was presumably a calcified 
pyonephrosis, as the patient gave no 
history suggestive of tuberculosis nor were 
any evidences of tuberculosis found on 
inoculation . 

Case VII (G U 3,229), A N , male, 

61 years of age, married, tailor, was first 
seen on Aug 3, 1936, complaining of pain 
in the left side of the abdomen For the 
past two weeks he had been having fre- 


quent chills, accompanied by a dull pain 
m the left upper quadrant The unne 
gave positive test for albumin and micro- 
scopically contained many pus cells and 
staphylococci The plam roentgenogram 
revealed a large irregular calcified shadow 
m the center of the enlarged right kidney, 
with several shadows of lesser density w 
the lower pole (Fig 6) The pyelogram 
showed a very large multiloeular pyone- 
phrotic kidney with calcareous deposits 
within the abscess cavities (Fig 7) On 
Aug 27, 1926, a left nephrectomy was 
performed under gas anesthesia The op 
erative specimen showed a very large pyo- 
nephrotic kidney with numerous abscess 
cavities containing a thick mspissated green- 
ish pus in which calcareous material was 
found The walls of these abscess cavi- 
ties were also lined with calcareous frag- 
ments Microscopic study of the tissue 
surrounding these cavities showed marked 
chrome inflammatory and fibrotic changes, 
with heavy round-cell infiltration and depo- 
sition of calcium salts 

Case VIII (G U 5,382), E L , female, 
48 years of age, married, housewife, was 
referred for examination on June IS, 1934 
Her chief complaint was backache of seven 
years’ duration For the past year she had 
been troubled with a dull pain m the lower 
sacral and right lumbar region which oc- 
casionally radiated to the right upper quad- 
rate She has also been troubled with 
urgency, diurnal and nocturnal frequency, 
and burning, but no hematuria Physical 
examination revealed tenderness in the 
upper and lower quadrants and lumbar 
regions on the right Unne contained 
many pus cells 

Cystoscopy and pyelography disclosed 
a calculous pyonephrosis on the ngbt 
The plam roentgenogram showed a large 
calcified shadow occupying the pelvis and 
the upper and middle major calices (Fig 
S) In the lower pole of the kidney, there 
appeared to be several small shadow's in 
the cortical area On June 26, 1934, a 
right nephrectomy was performed, follow- 
ing which the patient made an uneventful 
recov ery 
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deformans, osteitis fibrosa cystica, osteo- 
malacia, rickets, and renal rickets In 
1934 Rosenheim and Robison were able 
to produce calcification in the kidney, 
lung, and aorta m vitro by immersing these 
tissues, freshly excised from normal ani- 
mals, in solutions containing calcium and 
inorganic and organic phosphorus These 
calcium deposits closely resembled in ap- 
pearance and distribution those described 
by Brand and Holtz m 1920, as occurring 
in experimental hypemtammosis In the 
kidney the calcium deposits m vitro were 
found m the cells and basement membrane 
of the tubules and were confined to a nar- 
row zone in the cortex, substantiating 
Kay’s observation in the distribution of 
phosphatase m the kidney 

The extremely variable degree of cal- 
cification observed m experimental and 
clinical conditions with hypercalcemia em- 
phasized the difficulty of attemptmg to 
establish a predictable relationship be- 
tween the degree of hypercalcemia and 
the deposit of calcium m the tissues For 
example, Tanaka and Katase noted only 
patchy areas of calcification following the 
intravenous injection of large amounts of 
calcium, causing a transitory hypercal- 
cemia Staub observed calcification at or 
near the site of miection but no calcified 
changes m distant organs In expen- 
mental ergosterol poisoning, Smith and 
Elvove obtained vanable results, as in- 
dicated by the presence of extensive cal- 
cium deposits, with only a slight increase 
m the serum calcium in some cases, and the 
failure to demonstrate any perceptible 
increase of calcium m tissues in other cases 
with hypercalcemia Shelling obtained 
calcification of the soft tissues, lungs, and 
blood vessels in rats with hypocalcemia 
induced by parathyroidectomy 

From the clinical and experimental evi- 
dence at hand it appears that any con- 
siderable increase in the concentration of 
serum phosphatase may disturb the equi- 
librium of calcium and cause a precipita- 
tion of calcium salts Smith and Elvove 
found a definite relationship between cal- 
cification of the tissues and the phosphate 


values in the serum m ergosterol poisoning 
Albright and his associates found that in 
hyperparathyroidism the first change was 
a fall m phosphate values, followed by 
hypercalcemia, and maintained that these 
conditions persisted throughout the course 
of the disease and exerted a favorable in- 
fluence on the deposition of calcium m the 
soft tissues 

The Nature of Calcium m the Blood and 
Tissue Fluids — From the studies of Khnke, 
Peters, Van Slyke, and Barr, particularly 
the latter, we have drawn the following 
pertinent facts and observations concern- 
ing the chemical state of calcium m the 
body fluids The normal calcium concen- 
tration of human serum vanes between 
9 0 and 11 5 mgm per 100 c c of serum 
This calcium level is not greatly influenced 
by the injection of calcium salts in large 
quantities The injection of parathyroid 
extract produces hypercalcemia m the 
absence of any intake of calcium and in 
spite of the increased excretion of calcium 
incident to the injection of parathormone 
The removal of the parathyroids results 
in a decrease m the calcium content of the 
serum, usually to less than one-half of the 
normal It appears that parathormone is 
necessary to keep the calcium values of the 
tissues at their physiological levels It is 
estimated that this hormone is responsible 
for holding in solution at least from 40 to 
50 per cent (4 to 5 8 mgm ) of the normal 
calcium content of the serum According 
to Peters and Eiserson, another portion of 
the serum calcium, varying between 3 and 
4 mgm , is bound to protem A small 
amount of serum calcium, less than 25 per 
cent of the total, remains to be accounted 
for by the forces ordinarily governing the 
solubility of calcium m any solution of 
inorganic salts 

The amount of calcium salts dissolved m 
serum by the ordinary forces of solubility 
has been studied by many investigators 
Barr has pointed out that analysis of the 
inorganic substances m tissue fluids in- 
dicates that calcium in simple solution 
exists chiefly m combination with phos- 
phate and carbonate m the form of rela- 
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The operative specimen revealed a large 
coral calculus, brownish-black in color, 
occupying the pelvis and upper and middle 
calices The lower major calyx was mark- 
edly dilated and contamed thick greenish 
pus When this was washed away, yellow- 
ish-brown calcareous material was found 
lining the abscess cavity A stricture 
which was present at the uretero-pelvic 
junction was probably the etiological factor 
m the production of the calculous pyo- 
nephrosis 

Case IX (G U 1.23A), J M , male, 41 
years of age, married, tm worker, was seen 
m consultation for the first time on Nov 
28, 1930 He had been admitted to the 
hospital 12 days previously complaining of 
sharp pam in the right upper quadrant 
Onset of present illness dated back 13 years 
at which time he had developed sharp pam 
m the right upper quadrant which radiated 
across the abdomen and up the right shoul- 
der The pam was accompanied by chills, 
fever, and nausea, but no vomiting He 
had frequently passed “gravel” about the 
size of a pea and had been told he had pus 
m his unne He had hematuria at least 


calculous pyonephrosis on the right side 
with four irregular calcified shadows with- 
in the kidney (Fig 9) 

On Dec 12, 1930, a right nephrostomy 
was performed and about one quart of 
thick green pus was removed No stones 
could be palpated within the pyonephrotic 
cavities although several of the cavities 
were lmed with calcareous material which 
had a gritty sensation against the ex- 
ploring finger A thoracotomy was done 
on Feb 20, 1931, after which the patient 
developed a draining smus leading to the 
pleural cavity and another leading to the 
kidney On Aug 18, 1931, a right ne- 
phrectomy was performed, after which he 
made an uneventful recovery except for 
a persistent fistula at the operative site 
On Sept 14, 1933, a right ureterectomy 
and removal of necrotic tissue in the renal 
bed was performed in order to clear up the 
persistent renal fistula The patient died 
twelve hours after the operation 

Histological study of the kidney revealed 
a heavy deposition of calcium salts in 
degenerative tissues containing evidences 
of acute and chronic fibrosis There were 


once a year which preceded or followed the no evidences of tuberculosis in any portion 
passage of a stone He also complained of of the kidney 

dysuna, burning, and frequency during Case X (G U 2,931), L R , female, 
the attacks The attacks of pam recurred 33 years of age, married, housewife, was 
at intervals of two or three days The referred for examination on July 13, 1 92o, 


pam recurred with increasing seventy and 
frequency and was attended by marked 
gastro-mtestinal symptoms He consulted 
a surgeon, who made a diagnosis of chole- 
lithiasis and advised hospitalization 

Physical examination was essentially 
negative except for an ill-defined, slightly 
tender mass in the nght upper quadrant 
The unne contamed from 30 to 40 pus 
cells and from 20 to 30 red blood cells per 

h p f , 

On Nov 19, 1930, an exploratory 

laparotomy was performed The gall 
bladder, stomach, and intestines appeared 
normal In the nght renal region there 
was a large mass, about the size of a child s 
head which was interpreted as an enlarged 
kidney Ten days later cystoscopy and 
pyelography revealed a non-functioning 


with a complaint of pam in both kidney 
regions The patient had enjoy r ed good 
health until three years before, when she 
developed in the nght side a sharp and 
colicy pam which radiated to the nght 
lower quadrant Pam recurred at fre- 
quent intervals About a year before, 
she had hematuna dunng one of the 
attacks, she also had an occasional dull 
pam in the nght kidney region Ex- 
amination disclosed tenderness in both 
kidney regions, more marked on the left 
than on the nght Cathetenzed specimen 
of unne showed many pus and red blood 
cells Cx stoscopy and pyelography re- 
xealed a calculus in the pelvis of the left 
kidney and sexeral small shadows near 
the penpheiy of the kidnev Pvelograms 
showed the larger shadow to be within 


^ ' 
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renal lesion which may be primary (i e , 
acute or chronic nephritis, arteriosclerosis) 
or secondary (t e > tovlc degenerative ne- 
phrosis) Hypercalcemia is not essential 
to this type of calcification although the 
degree of renal calcification is more marked 
m those cases accompanied by a transitory 
or permanent increase in the blood calcium 
In Type III, the essential factor is also 
a renal lesion which may be of an infec- 
tious, obstructive, traumatic, or neoplas- 
tic character Hypercalcemia does not 
play a primary rdle m this type of calci- 
fication 

In this paper the authors will confine 
themselves to a discussion and presenta- 
tion of cases based upon the following 
classification 

Calcification of the Kidney 

I Metastatic calcification — Kaikmetastasen 
(Type I) 

(A) Osteitis fibrosa cystica (hyperpara- 
thyroidism) 

(B) Osteomalacia, osteopsathyrosis, and os- 
teitis deformans 

(C) Rickets and renal rickets 

(D) Osteosclerosis 
(£) Myeloma 

(F) Fractures 

( G ) Lesion of the spinal cord 

{H) Primary osseous neoplasms and neo- 
plastic osseous metastases 

II Non-metastatic calcification — Kalkgichl 

(Type II) — associated with an acute or 
chronic nephritis 
{A) Acute or chronic nephritis 
(£) Nephrosis 

(C) Primary sclerosis (arteriosclerosis) 

( D ) Experimental nephritis 

III Non-metastatic calcification of the dys- 

trophic type, » e , destructive or degen- 
erative lesions of the kidney (Type III) 

(A) Acute or chronic infectious lesions 

1 Acute or chronic pyelonephritis 

2 Abscess of the kidney 

I Tuberculosis 

4 Bilharziosis 

5 Perinephritis or paranephritis 
(£) Obstructive or degeneratn e lesions 

1 Hydronephrosis 

2 Pyonephrosis 
(C) Tumors of the kidney 

1 Cystic lesions 

(а) Solitary cysts 

(б) Echinococcus cysts 


(c) Perirenal and penpelvic 

cysts 

(d) Polycystic diseases 

(e) Congenital cyst 
(/) Dermoid cyst 

2 Benign tumors 

(a) Fibroma and adenoma of 
the renal capsule 

3 Malignant tumors 

(a) Hypernephroma 

(b) Sarcoma 

(c) Mixed tumors 
(D) Vascular disease 

1 Arterial calcification 

2 Aneurysm of renal artery 
{E) Injuries of the kidney 

1 Intrarenal 

2 Extrarenal 

(a) Penrenal hematoma 

(b) Penrenal and pelvic cysts 

( c ) Pseudohydronephrosis 
( F) Renal lithiasis 

1 Microlithiasis 

2 Cortical stones 

3 Putty-hke bodies 

4 Sandy matenal 

IV Calcification of the kidney associated with 

gastro-intestinal diseases (Type II) 

(A) Pylonc obstruction 

1 Gastnc or duodenal ulcer 

2 Gastric or duodenal carcinoma 

(B) Intestinal lesions 

( C ) Cirrhosis of the liver 

(D) Dysentery 

(. E ) Undetermined gastro-intestinal dis- 
eases 

(E) Dietary deficiencies or faulty nutrition 

V Miscellaneous group (Type II) 

(A) Leukemia and other blood diseases 

(B) Senile type 

Ossification of the Kidney — Osseous Metaplasia 

(A ) Hydronephrosis or pyonephrosis 

(B) Renal calculi 

(C) Renal tumors 

1 Cysts — solitary and echinococcus 

2 Hypernephroma and sarcoma 

3 Mixed tumors 

( D ) Vascular lesions 

1 Endothelioma 

2 Infarct 

I METASTATIC CALCIFICATION 

Cases of metastatic calcification in the 
kidney associated with bone diseases have 
been reported by Virchow, Askanazy, 

Beer, Hofmeister, and Wells The most 

common sites of metastatic calcification 
are the lungs, stomach, and kidney The 
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and guinea pig inoculation were negative 
for tubercle bacilli A left pyelolithotomy 
was performed on April 1, 1932, and two 
years later the same kidney was removed 

The left kidney showed numerous ab- 
scesses throughout its cortex On cross- 
section, a large stone was found in the 
pelvis, extending mto the upper major 
calyx There were numerous abscesses 
throughout the parenchyma, several of 
which contained calcareous material in 
the inspissated pus lining the walls of the 
abscessed cavities Histological study 
showed acute and chrome pyelonephritis, 
with calcification in the walls of abscess 
cavities 

(C) Tumors of the Kidney — 1 Cystic Lesions 

(a) Solitary Cysts — The occurrence of 
calcification in the walls of a serous 
hemorrhagic cyst is a relatively uncommon 
finding In 1885, Moms reviewed 2,610 
autopsies at the Middlesex Hospital and 
found five solitary cysts, one of which, 
the size of a horse chestnut, observed in a 
19-year-old patient, had calcified walls 
In 1902, Albarran and Imbert stated that 
the fibrous walls of renal cysts may be 
infiltrated with calcium salts, but they 
presented no case reports Haemscb is 
quoted by Arkin and Lepehne as reporting 
the first case of calcified cyst, m a 65-year- 
old male The first report of a calcified 


ported by Colston are also published in 
Young and Waters’ monograph on Uro- 
logical Roentgenology, one of these cases 
was a personal case of the authors and is 
herewith reported in brief 
The etiologic rfile of trauma in the pro- 
duction of these calcified cysts is clearly 
demonstrated m the cases reported by 
Herbst and Vynalik, Day, and Colston 
Colston was of the opinion that these 
calcified cysts arise m one of two ways 
either (a) from hemorrhage mto a simple 
serous cyst, or ( b ) from the natural evolu- 
tion of a perirenal hematoma He main- 
tained that calcification occurs as a result 
of degenerative processes which take place 
when the extravasated blood is not ab- 
sorbed, viz the blood within the cyst 
coagulates, clots, and adheres to the walls 
of the cyst, and calcium salts are pre- 
cipitated from the organized blood clots 
Case XII (G U 3,089), S B , white, 
male, 55 years of age, married, tailor, was 
admitted to the Sinai Hospital on the 
service of Dr Goldstein on Feb 2, 1926, 
complaining of a large mass in the right 
side of the abdomen and inability to walk 
properly Twenty-five years previously 
the patient had been kicked by a horse w 
the right flank Following this, a mass 
had appeared in the right flank which 
became slowly progressive m size but 
caused no distress until about six months 


cyst in the English literature was made by before the patient came to us, when it 
Case in 1915 The following year, Cun- began to interfere with locomotion The 
lungham reported two calcified cysts in a patient had had no urinary symptoms ' 
senes of 29 cases of small solitary cysts On physical examination a solid irregular 
in the autopsy records of two Boston mass could be felt, extending across the 
hospitals Clute (1916) observed necrosis mid-lme, 5 cm below the crest of the ilium 
and secondary calcification of the cyst and upward underneath the costal margin 
wall in two cases operated upon In addi- This mass was fixed, firm, and did not 
tion to the above cases, we have collected descend on inspiration The urine was 
22 cases from the literature, as follows clear, negative chemically and micro- 
Israel and Israel (1925) , Laquiere (1925), scopically A plain x-ray film showed 
Kirwm (1926), Day (1928), Joseph (192S), three huge, apparently mtercommumcat- 
Kains (192S), Latten (1930), Byrum mg cysts, with irregular areas of caieifica- 
(1931), Colston (1932), 6 cases, Damm tion in the walls, with a deep septum be- 
(1932) * Melly (1933), Jones (1934), tween the larger cysts No kidney struc- 
i cases, Herbst and Vvnalik (1935), ture was visible (Fig 11) At operation 
Barney (1936), Herskovitz (1936), and 

Mohr (1937) Several Of the eases re- ‘ For full details of this case sec Colston s article 
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study by Albright and his associates, and 
m the following descriptions we have drawn 
extensively from their excellent contribu- 
tions It is well to point out that while 
their observations deal specifically with 
the calcium deposits in the kidney m 
hyperparathyroidism, these same observa- 
tions may be extended and applied to 
metastatic calcification of the kidney in 
the other destructive diseases of bone 
The calcium deposits in the intrarenal 
urinary passages may appear as minute 
spheroidal or punctate areas or linear 
masses The minute punctate areas re- 
semble white flecks or dots which are 
faintly discernible on the cut surface of 
the cortical tissue and are often confused 
with small areas or fatty degenerations or 
with gas bubbles m the stellate veins 
The linear masses appear as white streaks 
m the papilla running parallel to the 
tubules These papillary deposits usually 
make the pyramids stand out clearly but 
occasionally bear a close resemblance to 
uric acid infarcts, which can be easdy 
distinguished by chemical tests The small 
punctate masses are rarely seen on the sur- 
face of the kidney Occasionally the cal- 
cium deposits in the pyramids may be 
very extensive and appear in the roentgeno- 
gram as wedge-shaped shadows conform- 
ing to the outline of the pyramids, as oc- 
curred in the cases reported by Akerberg, 
Ettmger and Magendantz, and Albright, 
Baird, Cope, and Bloomberg It appears 
that the size and extent of these calcium 
deposits vanes with the duration and sever- 
ity of bone destruction, the degree of hyper- 
calcemia with its resultant disturbance in 
the crystalloid-colloid equihbnum of the 
blood and unne, and the degree of renal 
impairment 

The microscopic examination usually 
re\ eals charactenstic findings in these 
cases of metastatic calcification, viz pre- 
cipitation of calcium salts in the epithelium 
of the tubules and formation of calcium 
casts m the lumen of the tubules Calcium 
deposits are found less frequently in the 
interstitial tissues and nails of the blood 
\essels, including the glomerular loops and 


capsule The presence of calcium m these 
deposits and casts is readily confirmed by 
usmg Von Kossa silver stam, which is 
specific for calcium salts and stains them 
black 

Albright and Bloomberg (1935) have 
stressed the intimate relation between the 
calcium deposits m the intrarenal urinary 
passages and the fine granular casts m 
urinary sediment of patients with hyper- 
parathyroidism These granular casts which 
are extremely fragile and composed chiefly 
of calcium phosphate, have the same ap- 
pearance microscopically as amorphous 
phosphates and are similar m structure to 
the individual or conglomerate calcium 
casts found in the tubules in cluneal and 
experimental hyperparathyroidism They 
believed that the tubular casts are directly 
related to the formation of stones in 
hyperparathyroidism, and considered 
these casts as microscopic calculi m the 
tubules In then opimon, the same fac- 
tors, i e , concentration in the urine of 
calcium of phosphates and of hydrogen 
ions, govern the formation of these calcium 
casts as well as stone in hyperparathy- 
roidism 

(B) Osteomalacia, Osteopsathyrosis, and 
Osteitis Deformans — There are very few 
reports of metastatic calcification in these 
bone diseases, despite the fact that fre- 
quent reference is made of then calcifica- 
tion As early as 1854, Steibel and, m 
1875, Senator commented upon the oc- 
currence of calcium deposits m the kidney 
in osteomalacia Schonenberger (1901) 
reported calcium infarcts in the kidney in a 
case of osteomalacia complicated by mul- 
tiple sarcomas and multiple fractures 
Oppenheimer (1923) found calcium metas- 
tases m the kidney in two cases of osteo- 
porosis (osteomalacia) m his senes of 34 
cases Taterka and Denkm (1927) re- 
ported a case of renal calculi and calcium 
metastases in a woman 37 years old, who 
had suffered from nckets in childhood and 
later showed distinct osteomalacic traits 

Taterka and Denkm also reported a case 
of concrement formation and calcium 
metastases following osteopsathyrosis in 
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polycystic disease but no areas of cal- cium deposits in the non-tumor-beanng 
cification were seen A nephrocutaneous areas of the kidney One patient had 
fistula was established At the time of two distinct tumors, n am ely, a fibroma of 
operation, several small calcareous bodies, the capsule and a calcified cyst adenoma 
varying in diameter from 1 to 3 mm , Arkin (1926) stated that he had seen such 
were found within some cysts, and in cases at postmortem, but gave no further 
several areas calcium deposits were found details Fahr described calcium deposits 
lining the walls of cysts and in the intersti- in a tubular adenoma, the size of a walnut, 
tial tissue between cysts Several pieces of in a patient with pulmonary tuberculosis 
tissues were removed for study and showed 3 Malignant Tumors — The attention 
the typical histological changes of poly- of the urologists and roentgenologists was 
cystic disease drawn to this interesting pathological 

(e) Congenital Cyst — Uthoff (1936) re- change by Arkin’s report, in 1926, of a case 
ported a unique case in a female, four of calcification of a hypernephroma diag- 
years of age, who had a solitary right kid- nosed by roentgenographic study Prior 
ney with a calcified renal cystic vestigial to this report, experience with this patho 
remnant which was seen in the roentgeno- logical phenomenon was limited to the 
gram and interpreted as a large pelvic report of an occasional case observed at 
calculus At operation, a calcified cystic autopsy The treatises on renal tumors 
mass was delivered and extirpated The by Albarran and Imbert and by Garceau 
mass was attached to the kidney by fibrous fail to mention the presence of calcifica 
tissue and was completely devoid of any tion in renal tumors 

blood supply No evidence of renal epi- (a) Hypernephroma — Calcification of 
thelium could be demonstrated the tumor tissue is most commonly ob* 

( f) Dermoid Cyst — Calcification may served m the so-called hypernephroma 

also occur in dermoid cysts of the kidney The earliest report is by Albrecht (his Case 
Valentine (1929) reported one case and 25), in 1905, who described pathological 
collected eight cases from the literature features of a h> pemephromatous left 
m four, cholestnn crystals were found, kidney removed from a 5S-year-old woman 
in six, an indefinite substance of varying by Hochenegg, m 1903 He found two 
color and consistency, often containing tumor masses m the lower pole of the left 
deposits of calcium salts, was found with- kidney the lower mass, about the size 
in the cysts or in the cyst walls Fahre of an apple, was surrounded by a dense 
(1934) reported a dermoid cyst of the calcified capsule, the second smaller tumor, 
kidney which showed calcification on the nearer the pelvis, was surrounded by a 
roentgenogram dense fibrous capsule which was calcified 

2 Benign Tumors — In the older htera- in some places 
ture occasional mention is made of hyahni- In 190S, Hall reported a case of hyper- 
zation and calcification in tumors of the nephroma (his Case XIII) in which an 
renal capsule, i e , adenoma, fibroma, unusual degree of calcareous degenera- 
myoma In 190S, Numberg reviewed a tion existed, but the pathological descnp- 
large series of benign renal tumors which tion was very meager Pleschner (1914) 
included lipoma (7 cases), fibroma of presented a clinical and pathological study 

cap SU le markjibroma — (67 cases), fibro- of 25 cases of hypernephroma and found 

mvoma and lipomyoma (122 cases), only one case (his Case X) with calcifiea- 
mvosarcoma (13 cases), adenoma (66 tion This patient, 32 years old, had a 

ses) and angioma (4 cases) He ob- large tumor in the left kidney region which 
C L pd calcium deposits withm the tumor was considered to be a large area of livdro- 
SCrV in the capsular fibramatous and nephrosis, but, at operation, a hyper- 
maSS tvne of tumor He also nephroma was found and removed Patho- 

obsened the frequent occurrence of cal- logical stud) re\ ealed deposits of calcium, 
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study by Albnght and his associates, and 
in the following descriptions we have drawn 
extensively from their excellent contribu- 
tions It is well to point out that while 
their observations deal specifically with 
the calcium deposits m the kidney in 
hyperparathyroidism, these same observa- 
tions may be extended and applied to 
metastatic calcification of the kidney in 
the other destructive diseases of bone 
The calci um deposits in the mtrarenal 
urinary passages may appear as minute 
spheroidal or punctate areas or linear 
masses The minute punctate areas re- 
semble white flecks or dots which are 
faintly discernible on the cut surface of 
the cortical tissue and are often confused 
with small areas or fatty degenerations or 
with gas bubbles m the stellate veins 
The linear masses appear as white streaks 
m the papillae running parallel to the 
tubules These papillary deposits usually 
make the pyramids stand out clearly but 
occasionally bear a close resemblance to 
unc acid infarcts, which can be easdy 
distinguished by chemical tests The small 
punctate masses are rarely seen on the sur- 
face of the kidney Occasionally the cal- 
cium deposits in the pyramids may be 
very extensive and appear in the roentgeno- 
gram as wedge-shaped shadows conform- 
ing to the outline of the pyramids, as oc- 
curred m the cases reported by Akerberg, 
Ettinger and Magendantz, and Albnght, 
Baird, Cope, and Bloomberg It appears 
that the size and extent of these calcium 
deposits varies with the duration and sever- 
ity of bone destruction, the degree of hyper- 
calcemia with its resultant disturbance in 
the crystalloid-colloid equihbnum of the 
blood and urine, and the degree of renal 
impairment 

The microscopic examination usually 
re\eals characteristic findings in these 
cases of metastatic calcification, via pre- 
cipitation of calcium salts in the epithelium 
of the tubules and formation of calcium 
casts m the lumen of the tubules Calcium 
deposits are found less frequently in the 
interstitial tissues and walls of the blood 
lessels, including the glomerular loops and 


capsule The presence of calcium m these 
deposits and casts is readily confirmed by 
usmg Von Kossa silver stain, which is 
specific for calcium salts and stains them 
black 

Albnght and Bloomberg (1935) have 
stressed the intimate relation between the 
calcium deposits in the mtrarenal unnary 
passages and the fine granular casts in 
unnary sediment of patients with hyper- 
parathyroidism These granular casts which 
are extremely fragile and composed chiefly 
of calcium phosphate, have the same ap- 
pearance microscopically as amorphous 
phosphates and are similar m structure to 
the individual or conglomerate calcium 
casts found m the tubules m cluneal and 
expenmental hyperparathyroidism They 
beheved that the tubular casts are duectly 
related to the formation of stones m 
hyperparathyroidism, and considered 
these casts as microscopic calculi m the 
tubules In then opimon, the same fac- 
tors, i e , concentration in the urine of 
calcium of phosphates and of hydrogen 
ions, govern the formation of these calcium 
casts as well as stone in hyperparathy- 
roidism 

(B) Osteomalacia, Osteopsathyrosis, and 
Osteitis Deformans -—There are very few 
reports of metastatic calcification in these 
bone diseases, despite the fact that fre- 
quent reference is made of then calcifica- 
tion As early as 1854, Steibel and, m 
1875, Senator commented upon the oc- 
currence of calcium deposits in the kidney 
in osteomalacia Schonenberger (1901) 
reported calcium infarcts in the kidney in a 
case of osteomalacia complicated by mul- 
tiple sarcomas and multiple fractures 
Oppenheimer (1923) found calcium metas- 
tases in the kidney m two cases of osteo- 
porosis (osteomalacia) m his senes of 34 
cases Taterka and Denkm (1927) re- 
ported a case of renal calculi and calcium 
metastases in a woman 37 years old, who 
had suffered from nckets in childhood and 
later showed distinct osteomalacic traits 

Taterka and Denkm also reported a case 
of concrement formation and calcium 
metastases following osteopsathyrosis m 
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of the lower ma or calyv p ^ favorab!e pro gnostic significance of c talcif following ncphrec 
portion of the tumor ™ J®. the f act that this patient enjoyed good f y ^ch proved fatal 

kidney is substan year developed parotid orbital and pulmonary upper major calyx' and com 

tomy but > n the eS *As > Case XV Pyelogram showing obliteration of t P f tbc ght kld 

Fig 13 (“PPtr r '** ,) nf .we middle major calyx due to a hypernephroma of the uppc P 
pression and distortio ^ area Q f calcificauon m the tumor mass , c dL forontics of thL pelvis and 
ney The arrow mdiea Pyelogram showing the *^ 1 The arrows imhcatc two large 

Fig U (‘wcrUfO L o “^ roira in the upper pole of the right kidney 
calicos produced by hery of the tumor 
calcified shadows present in 
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with Bence-Jones proteinuria and mul- 
tiple myeloma, and found 36 cases in the 
literature with description of kidney 
changes They reported two personal 
cases with calcification of the tubules and 
collected eight similar cases They main- 
tained that there are three characteristic 
pathological changes in the kidney of 
multiple myeloma, no one of which is 
constant but all three may be present, 
viz (1) arteriosclerosis of the kidney, 

(2) nephrosis, (3) calcium deposits in the 
renal tubules It seems highly probable 
that the injury to the tubules, caused by 
the nephrosis, predisposes to the deposi- 
tion of calcium in the tubules 

(F) Fractures — In a recent paper en- 
titled “Urinary Calculi in Bone Diseases,” 
we studied the development of renal calculi 
following fractures of the bony pelvis and 
long bones At that time it was apparent 
that a variety of local and constitutional 
changes may accompany or follow any 
fracture and serve as predisposing factors 
in the formation of renal calculi and cal- 
cium deposits in the kidney While the 
explanation of the latter phenomenon is 
not always available, a causative relation 
may be assumed m the presence of the 
following conditions (a) renal lesion 
antedating the fracture or occurring at 
the time of injury or originating through 
complicating infections, (5) temporary or 
permanent disturbance in the crystalloid- 
colloid balance in the blood and unne 
which may be due to decalcification of 
injured bone, prolonged immobilization, 
infection of the mjured bone, delayed or 
poor heatmg, etc 

Reports of metastatic calcification as- 
sociated with fractures are rare Akerberg 
(1032) reviewed the subject and found rela- 
tn ely few cases, due possibly to the reluc- 
tance or disinterest on the part of urologists 
and pathologists to report isolated cases 
(G) Lesions of the Spinal Cord — Myer 
has reported metastatic calcification of 
the kidney and dystrophic calcification 
and ossification of the muscles of the lower 
extremities following trans\erse lesions 
of the spinal cord He attributed the 


calcium deposits in the kidney in these 
conditions to withdrawal of calcium from 
the paralyzed extremities and to the cal- 
cium content of the blood He main- 
tained that the calcium was transported 
chiefly by the lymphatic vessels as seen m 
roentgenograms of fractures, articular 
tuberculosis, and Gntti’s amputations 
Undoubtedly, the presence of an ascending 
cystopyelitis resulting from the bladder 
paralysis, with its attending stasis and 
infection, plays some r61e in the develop- 
ment of metastatic renal calcification 
The secretory function of the kidney is 
impaired as a result of these infectious 
changes, and the increased alkalinity of 
the renal tissue caused by the elimination 
of acids favors the precipitation of calcium 
salts which are present m the blood and 
tissues in an excessive amount 

(. H) Primary Osseous Neoplasms and 
Neoplastic Osseous Metastases — Primary 
osseous neoplasms and osseous metastases 
from a earcimona or sarcoma may produce 
extensive destructive lesions m the bones, 
with subsequent disturbances m the cal- 
cium metabolism These latter changes 
predispose to the formation of calcium de- 
posits m various organs in the body, 
particularly m the presence of an accom- 
panying nephritis Metastatic calcifica- 
tion is observed more frequently in cases 
of secondary osseous metastases from a 
carcinoma (Verse, Hastmgs el al , Klotz, 
Hams) or sarcoma (Litten, Lazarus and 
Daresdau, Stade, and Askanazy) than in 
primary neoplastic diseases of the bone 
In many of these cases the metastatic calci- 
fication may be extensive but rarely in- 
volves the kidneys Adamson, Boyd, and 
Cameron observed a case of extensive cal- 
cium deposits m the kidney due to destruc- 
tion of the bone by metastatic bronchogenic 
carcinoma in an lS-year-old male 

II NON-METAST VTIC C \LCIFIC VTION 

( Calcification Associated with Acute or 
Chronic Inflammatory Diseases of the Kid- 
ney ( Kalkgtcht ), Type II) 

(-4) Acute or Chronic Nephritis — For 
many years following Virchow’s original 
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two hours but which was accompanied by kidney in the region corresponding to the 
urgency, frequency, and hematuria periphery of the tumor (Fig 14) The 

Physical examination was negative ex- tumor was considered to be inoperable 
cept for a round smooth mass in the right despite the absence of demonstrable meta- 
upper quadrant about the size of a large static foci in the lungs and long bones, and 
grapefruit A voided specimen of urine a course of intensive roentgen irradiation 
was negative for albumin and sugar and was instituted on July 3, 1933, and earned 
microscopically showed three to four pus out at regular intervals over the next three 
cells per h p f A tentative diagnosis of years In July, 1933, roentgenogram of 
hypernephroma was made which was the lungs and long bones again failed to 
confirmed by cystoscopy and pyelography reveal any metastases Despite deep 
The plain roentgenogram showed a cal- roentgen therapy, metastatic foci were 
cified shadow in the region of the upper demonstrable m the lungs and ribs m 
pole of the right kidney, while the pyelo- August, 1935, and in the cervical vertebne 
gram showed compression and distortion in August, 1936 The patient became 
changes in the upper and middle major progressively weaker and succumbed in 
cahces, typical of a renal tumor The October, 1936 

calcified shadow was situated within Case XVII (G U 526), E W , male, 


the tumor mass (Fig 13) On Oct 19, 
1928, the nght kidney and tumor were 
exposed through a lumbar incision and the 
condition was found to be inoperable 
The ureter was hgated The patient made 
an uneventful recovery Following dis- 
charge from the hospital, he became pro- 
gressively weaker and died on April 26, 
1930 

Case XVI (G U 6,072), M B , female, 
50 years of age, married, housewife, was 
admitted to the surgical service of the 


63 years of age, married, salesman, was 
admitted to the Smai Hospital on Jan 10, 
193S, complaining of increasing weakness, 
dyspnea, precordial pain, and pam in 
the right flank for the past eight months 
The pam in the ngbt flank was of a severe, 
gnawing character and persistent He 
had lost 18 pounds in weight during this 
time There were no unnarv difficulties 
other than slight frequency His past 
history was interesting inasmuch as on 
Jan 25, 1927, his left kidney, which con- 


Sinai Hospital on May 30, 1933, with the 
complaint of dull pam m the nght upper 
quadrant of six weeks’ duration The 
urine was negative except for an occasional 
pus cell A tentative diagnosis of chrome 
cholecystitis was made 

On June 5, 1933, an exploratory laparot- 
omy was performed but the gall bladder 
and gastro-mtestmal tract appeared 
normal A large mass about the size of an 
adult’s head, considered to be a hyper- 
nephroma, was palpated m the right kid- 
ney region She was discharged from the 
hospital on June 21, 1933, and referred to 
the urological out-patient dime for further 

St Several weeks later, cystoscopy and 
pyelography confirmed the diagnosis of a 
renal tumor The plain roentgenogram 
Zd pyelogram showed an irregular dense 
calcified shadow m the upper pole of the 


tamed two encapsulated tumor masses 
in the lower pole, had been removed 
Each tumor was approximately 5 cm m 
diameter and histologically showed the 
characteristic structure of a hyperne- 
phroma The pre-operative diagnosis of 
left renal neoplasm was based on the 
history and physical findings, and was 
confirmed by pyelography Unfortu- 
nately no pyelographic studies of the nght 
kidney were made, although the calci- 
fied shadows in the nght kidney area were 
noted but were considered to be gall- 
stones (Fig 15) Following the operation, 
the patient enjoyed good health until the 
present illness 

Physical examination was essentially 
negative except for the abdomen, which 
contained a large round mass, about the 
size of a grapefruit, m the right upper 
quadrant The mass uas firm, tender, but 
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Neuberger) , (4) carbolic acid (Schmchiyo- 
Uyeno) , (5) chrome aad (potassium chro- 
mate) (Neuberger), (6) copper sulphate, 
iodine, and iodoform (Von Kossa), (7) 
glycerin, pyrogallic aad, arsenic, and 
veratnn (Aianassiew) , (8) lead acetate 
(Prevost and Bmet) , (9) naphthol 

(Schmidt), (10) o\ahc acid and potas- 
sium oxalate (Franklen, Neuberger and 
others), (11) phosphorus (Neuberger), 
and (12) tuberculin of Koch (Docray) 
Similar changes have been observed ex- 
perimentally following the injection of the 
following chemicals directly into the kid- 
ney substance (1) formalin (Putti), (2) 
bichloride of mercury (Tartarun-Galleram), 
and (3) lysol, phenol (ortho-, meta-, 
or para-cresol) (Bolognesi) 

As a general rule, the calaum infarcts, 
which develop following the intravenous 
injection of these various chemicals, appear 
as fine granulations in the tubules of the 
cortical zone, occasionally in the medullary, 
area, and rarely in the glomeruli They 
may be found in the walls, epithelium, and 
lumen of the tubules or in the surrounding 
interstitial tissue In the lumen of the 
tubules, they conform to the shape of the 
lumen and appear black to transparent 
light and white to reflected light 

III NON-METASTATIC CALCIFICATION OF THE 
DYSTROPHIC TYPE 

{Calcification Associated with Destructive or 
Degenerative Lesions of the Kidney, 

Type III) 

(A ) Acute or Chronic Infectious Lesions 

1 Pyelonephritis — Newman was one 
of the earliest writers to emphasize the 
occurrence of calcified inflammatory prod- 
ucts in the kidney Baetjer (1907) pomted 
out that suspicious shadows simulating 
those of renal calculi may be caused by dense 
cicatrices of the kidney In a discussion 
of the chronic form of hematogenous 
nephritis of bacterial origin and the interest- 
ing sequela? of this condition, W J Mayo 
(1919) mentioned the occasional deposits 
of calcium carbonate m an area which is 
usually situated close to or connected with 


the capsule and produces a shadow on the 
roentgenogram closely resembling that of 
a renal calculus Albright, Dienes, and 
Sulkowitch reported two cases of diffuse 
calcification of the pyramids of both kidneys 
secondary to a chrome pyelonephritis 
caused by the Haemophilus influenza, a 
small gram-negative bacillus with urea- 
sphttmg properties In both cases, sulfanil- 
amide therapy promptly eliminated the 
organisms from the urine 

2 Abscess of Kidney — Mathe presented 
a roentgenogram showing a calcified area 
in the lower pole of both kidneys These 
shadows represented calcification of a 
cortical abscess of the subacute or chrome 
urogenous type resulting from stasis of 
the urinary tract 

Case I (G U 3,000), W P , male, 30 
years of age, married, clerk, was referred 
by his family physician on Sept 25, 1925, 
because of pus in his unne His chief 
complaints were a tired feeling and pam 
in the nght lumbar region and right hip 
There was no history or symptoms of 
gemto-unnary disease At this time, 
physical examination was essentially nega- 
tive and unnalysis disclosed no abnormal 
findings Cystoscopic and pyelographic 
studies revealed no evidences of disease in 
the kidney, ureter, or bladder Despite 
the absence of any infection, it was felt 
that we were dealmg with an intermittent 
type of pyelonephritis, and further ob- 
servation and re-exammation were advised 
Subsequent study revealed a bilateral 
staphylococcal pyelonephritis and chrome 
prostatitis due to the same organism 
Treatment directed toward eradication of 
these infections was instituted with rela- 
tively little improvement The infectious 
process in the left kidney proved very re- 
sistant to all internal medication and in- 
strumental treatment, and the kidney 
underwent pyonephrotic changes which 
were confirmed by pyelographic study on 
Sept 2, 192G At this time, no evidence 
of calculi or calcification were detected on 
the roentgenogram or pyelogram 
On Nov 12, 1920, the kidney was re- 
moved and the patient made an unevent- 
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favorable sign The question as to whether 
we were dealing with bilateral primary 
renal neoplasm or with a primary neo- 
plasm in the right kidney, with secondary 
or metastatic involvement of the left 
kidney, must remain a matter of conjec- 
ture until further histological studies of 
both tumors are made 
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(< b ) Other Malignant Tumors ( Carcinoma , 
Sarcoma, Mixed Tumors, Myoma, etc) — 
Calcification has also been observed in 
other types of renal tumors Keen (1SS 1 )) 
reported a case of an "encephaloid” 
carcinoma of the kidney, with calcified 
blood vessels, which simulated renal cal- 
culi Kischensky observed a calcified 
squamous-cell carcinoma of the kidney 
with multiple metastases Loumeau 
(1910) observed a case of calcified renal 
carcinoma which simulated tuberculosis 
Grosglik (1911) described a case of calci- 
fied blood clot m the center of a carcinoma 
of the left kidney, which was mistaken for 
a renal calculus In 1930, Federoff ob- 
served calcification in a tumor (sarcoma 5 ) 
of a supernumerary kidney Crosbie and 
Pinkerton (1932) reported a case of malig- 
nant myoma of the kidney which showed 
histological evidences of early calcifica- 
tion Recently Rosenberg reported two 
cases of adenoma of the adrenal gland 
associated with a hypernephroma In 
each instance the hypernephroma showed 
areas of calcification 
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patient, the disease process had been pres- 
ent for 35 years, and in Conybeare’s 
patient 25 years Dewitt reported a case 
of clinically healed tuberculosis of 15 
years’ duration in which he found three 
calcified areas in the kidney Scholl ob- 
served a case of total calcification of six 
years’ duration in a nine-year-old child 
The types of shadows seen in the 
roentgenogram in renal tuberculosis have 
been classified by Braasch and Olsen, 
Eisendrath, Stevens, and others under 
three general headings in order of their 
frequency 

Group I Scattered small areas in the 
form of single elongated streaks or multiple 
punctate areas which are usually confined 
to one pole of the kidney 
Group II Single or multiple isolated 
and circumscribed areas which are of ir- 
regular outline and variable density 
Group III Large irregular shadows of 
\anable density involving a large portion 
of the entire kidney 

Groups I and III are sufficiently dis- 
tinct and characteristic to be considered 
pathognomonic of renal tuberculosis In 
the first group, the calcification is a more 
or less localized process but is not a true 
indication of the degree of tuberculous 
infection present It is well recognized 
that calcification rarely, if ever, occurs in 
the early stages of renal tuberculosis and, 
furthermore, that extensive tuberculous 
destruction may occur without any demon- 
strable signs in the plain roentgenogram or 
pyelogram, due to the fact that the pelvis 
and eahces are not involved and the tuber- 
culous areas have the consistency and 
density of normal tissue These areas 
cast a shadow only when calcium is 
deposited m the caseated or necrotic areas 
The intensity of the shadows may vary in 
the same or different lesions In some 
instances of early calcification, it is ex- 
tremely difficult to detect the presence 
of pathologic shadows which may be very 
dim or scarcely discernible In other 
cases the imohed areas are clearly de- 
lineated 

In Group II, the calcified shadows indi- 


cate a more advanced stage of ulcerative 
renal tuberculosis These shadows may 
cause difficulties in differential diagnosis 
as they are frequently confused with 
renal calculi Their multiplicity, irregu- 
larity, and location in widely separated 
points in the parenchyma tend to dif- 
ferentiate these calcified tuberculous 
shadows from renal calculi The shadows 
of tuberculous calcification are not as 
sharply defined as those of stones, the 
borders are relatively indistinct and gradu- 
ally fade off mto the surrounding tissue 
However, it must be borne m mind that 
calculi may occur m a tuberculous kidney 
The third group includes the more ad- 
vanced types of renal tuberculosis, viz 
the symptomatic occluded type and the 
asymptomatic autonephrectomized kidney 
In these cases intravenous pyelography 
is useless because of the extensive destruc- 
tion of renal tissue, and a retrograde 
pyelogram is often impossible because of 
advanced bladder changes or occlusion of 
the ureter Consequently, the diagnosis 
is made from the plain roentgenogram 
The kidney outline is usually smaller due 
to shrinkage and atrophy and lobulated 
with a marked thinning of the parenchyma 
due to the calcified masses The calcified 
shadows m the kidney area are usually 
hemispherical or clover-leaf in outline 
These cases are frequently referred to as 
a “putty” or “cement” kidney m the 
English literature, as “mortekuere” or 
“kittmere” by Germans, and as "nen 
mastic” by the French and Spanish 
Calcification of the pelvic and ureteral 
wall (so-called canal tuberculosis) may be 
observed in the same cases 

Case II (G U 5,437), J E , male, 30 
years of age, married, clerk, was seen for 
the first tune on Aug 23, 1034 A left 
nephrectomy for renal tuberculosis had 
been performed in March, 1927, at another 
hospital The patient was m apparent 
good health until January, 1931, when he 
developed urgency, frequency, burning, 
and dysuna which have persisted to date 
Physical examination was essentially nega- 
te e Urine showed famt trace of albumin 
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Tig 1 (upper left) Case II In the plain roentgenogram the arrows point to several irregular calcined 
shadows scattered throughout the parenchyma In the pyelogram these appear to mvolve the pyramids and 
are interpreted as evidences of healing in old tuberculous abscesses The moth-eaten appearance of the ter 
tuinal eahccs is characteristic of tuberculosis 

Tig 2 (upper nzht) Case III The irregular calcified shadows m the plain roentgenogram are indicated 
by arrows They appear to extend outward from the tips of the cahccs in the pyelogram 

Tig 1 ( Unccr left) Case 1\ \ bilateral pyelogram showing calcification of the right adrenal gland 

(indicated by the arrow) the spleen both seminal vesicles and the prostate 

1 IS 4 (luuer rifrht) Case \ \ bilateral pyelogram showing the irregular fuzzy outline of the lower major 

calyx characteristic of tuberculosis The calcified shadows appear to be in the parenchyma 
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with putty-like calcareous material, no 
evidences of any cortical medullary renal 
tissues were found 

4 BUliarziosis — This is an extremely 
rare type of renal calcification Lotsy 
described a case of bilharzia of the renal 
pelvis and the ureter which showed a 
round shadow with a darker border and 
two parallel linear shadows running down- 
ward from the pelvis toward the ureter 
on the roentgenogram The shadows were 
due to calcium deposits originating in 
calcification of the numerous eggs of the 
parasite which, m the older cases, occupied 
all the layers of the wall of the bladder and 
ureter and, occasionally, the renal pelvis 
and the immediately surrounding tissues 
Calcified demarcations of the bladder and 
ureters m cases of long standing bil- 
harziosis have also been observed by Har- 
low and Afifi, Diamantis, and Afifi 
5 Perinephritis or Paranephritis — In- 
flammatory changes may develop in the 
renal capsule following an acute or chronic 
pyelonephritis, perinephritis, or parane- 
phritis These changes are usually mani- 
fested in the form of a marked thicken- 
ing or fibrosis of the capsule which may 
undergo hyahmzation or impregnation 
with organic or inorganic salts Perussia 
described a case m which partial calcifica- 
tion of the renal capsule was diagnosed as 
a stone m the kidney Baetjer and Smart 
have called attention to the presence of 
calcium deposits m the scars in cortical 
areas of kidney following chronic suppura- 
tive diseases of the kidney Mayo and 
Mathe have emphasized the presence of 
calcium deposits in cortical abscesses 
which are situated near or lmolvmg the 
capsule and are a sequel to chronic pyelo- 
nephritis 

Calcification of the permephntic or 
paranephritic tissue secondary to an acute 
or chronic inflammatory process is rarely 
observed Howe\cr Mathe Wesson, 
O’Connor, and others hav e pointed out that 
distinctly abnormal shadows in the kid- 
ney region may be produced in the roent- 
genogram b> inflammatory processes and 
are due to sclerosis or fibrosis of these 

- "X 


tissues and their effect upon the kidney 
outline Koll observed such shadows m 
cases of paranephritic abscess and stressed 
then- diagnostic significance together with 
a careful history Rosvmg has described 
four cases of sclerosmg fibrous perinephritis 
m patients with unc acid diathesis These 
capsular changes as a rule do not produce a 
shadow on the roentgenogram, although 
Illyes observed one case m his series of 
three which showed three irregular shadows 
in the kidney region 

(3) Obstructive or Degenerative Lesions 

1 Hydronephrosis — The presence of 
calcium deposits in hydronephrosis and 
pyonephrosis is rarely encountered The 
earliest reference to this phenomenon was 
made by Rayer, m 1843, who described a 
specimen sent to him by Dr Elliotson, of 
England, in 1834, for examination The 
specimen was an atrophied kidney con- 
taining two shell-like formations formed 
by the dilated pelvis and the fibrous cap- 
sule Rayer also cited a case of Jacques 
Sachs who found both kidneys transformed 
into a mass the consistency of alabaster 
m a female who had suffered from renal 
colic for several years The description of 
the autopsy findings is very suggestive of 
a calcified pyonephrosis 

2 Pyonephrosis — In his discussion of 
pyonephrosis, Roberts stated that the pus 
is gradually inspissated and impregnated 
with the carbonates and phosphates of 
lime and magnesia until the kidney is 
com erted into a putty- or chalk-like 
material which fills up the compartments 
of the sacculated kidney He also noted 
that occasionally the fibrous septa which 
separate the compartments are extensively 
calcified Dickinson stated that the kid- 
ney may be practically destroyed by 
pyelitis and the products shut up in the 
pelvis until at last nothing remains but an 
innocuous, though useless, cyst containing 
a mass of chalky or mortar-like substance 
He described a specimen m the museum of 
St Bartholomew s Hospital obtained from 
a female, 62 years of age, and which was 
obviously a case of calcified hvdrone- 
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Fig 5 {upper lejt) Case \ I -V plain roentgenogram showing an irregular large calcified shadow in the 
right kidne> area simulating a bunch of grapes and characteristic of the occluded calcified type of renal tuber 
eulosts 

Fig tl {upper right) Case \ II \ plain roentgenogram showing a large calcified shadow in the region 
of the pelvis and several irregular calcified areas of lesser density in the lower pole of the kidney (arrows) 
These shadows were interpreted by some observers as calculi but their blotchy appearance irregular out 
line and decreased density are more characteristic of calcium deposits in the walls of abscess cavities 
1 tg 7 lloxer left) Case Nil A pjelogram showing a large multilocular pyonephrotic kidney On com 
paring this film with the previous one (Fig 0) it is apparent that the large dense shadow was confined to the 
pelv is and middle calyv whereas the irregular shadows of lesser density corresponded to the low er major calyx 
The operative specimen disclosed calcareous deposits lining the abscess cavities but no calculi 

1 lg S (tourer right) Case VIII Plain roentgenogram showing a large calculus occupying the pelvis and 
upper and middle caltces The arrows point to several small irregular shadows of lesser density which are 
present in the cortical area of the lower pole 
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present in the cortical area of the lower pole SmaU lrre S u!ar shadows of lesser density which are 






Fig 2 Distribution of pineals in 21 cases of tumors of posterior fossa comparing graphic method (broken line>) 
with the proportional method (solid lines) Symbols O *■ cerebellar lobes + «• petrous pyramid • “ mart 
ventricle 


serving for a direct reading of the pineal 
position by holding the guide against the 
skull film The differences in the two 
methods have been described in some 
detail m the communication mentioned 
above In the normal senes, the position 
of the pmeal was found to be interpreted 
correctly in approximately S4 per cent of 
these cases by the graphic method and m 

92 per cent by the proportional method 
for measurements relating to the antero- 
postenor diameter and 89 per cent and 

93 per cent for measurements relating to 
the vertical diameter 

To complete this study, the records of 
all verified cases’ of brain tumor were 
reviewed and 147 cases were found suitable 
for analysis, * e , cases m which the pmeal 


"TSe writer is indebted to Dr W P Van Wagenen, 

of the Neuro-surgical Division, who generously 
or EueiNciMw-a © which was selected a list 

the use of his records, fro tQ the ig36 

of all venfied crises of bmmtumo tie das*- 

The use of those ^ds ^eatly^ bram tum0 rs. 
fication and verification oiuuisai 


was calcified sufficiently to enable one to 
identify its position with certainty, and 
the bram tumor was verified either by 
operation or autopsy All tumor unveri- 
fied cases or tumor suspects were elimin- 
ated from the senes 

For analysis the senes was first divided 
according to the location of the tumor 
within the bram Tumors of the frontal 
or parasagittal region (antenor portion) 
most frequently of all cerebral lobe tumors 
produced a pmeal shift which could be 
detected by measurement of the lateral 
film (Fig 1) Of 37 cases of frontal tumors, 
the pmeal in 17 cases was found m normal 
position when the graphic method was 
employed and in only rune when the pro- 
portional method was used The most 
common direction of displacement was 
postenor Displacement downward with- 
out a simultaneous backward shift was 
distinctly uncommon, while a combination 
of two displacements was very common. 
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Fig 9 (left) Case IX In the plain roentgenogram ( ‘B”) the arrows point to four irregular calcified 
shadows scattered through the upper part of the right kidney In the pyelogram ( A ) the dye fills several 
large abscess cavities and obscures the calcified shadows At operation the abscess cavities in the upper 
pole of the kidney were found to be lined with a calcareous material which imparted a gritty sensation to the 
exploring finger, no calculi were found 

Fig 10 (rtg/it) Case X A plain roentgenogram with catheter in right ureter In the left kidney area, 
the arrow indicates a large calculus beneath which are seen several smaller calcified shadows m the paren- 
chyma At operation a large stone was found in the pelvis and several healed calcified abscesses The 
shadow in the right kidney is a calculus which subsequently passed into the ureter and was removed by opera- 
tion 


% 

the pelvis and the small shadows to be 
within the parenchyma (Fig 10) On 
Aug 4, 1925, a left pyelolithotomy was 
performed, at which time several small 
calcified abscesses were noted in the lower 
pole of the kidney 

On July 30, 1926, the patient was found 
to ha\ e a large calculus in the right ureter 
with an infected hydronephrosis on the 
right She received se\ eral treatments 
and passed the stone in the right ureter 
On March 8, 1929, cystoscopy and pye- 
lography re\ ealed a non-functionmg pyone- 
phrotic right kidnej with se\eral irregular 
calcified shadows in the parenchyma of the 
kidney On March 12, 1929, the left 
kidney was removed and showed extensive 
destruction of the pel\is, calices, and 
parenchyma Manv large abscesses were 
scattered throughout the kidnev, se\ eral 


of them containing fine calcareous parti 
cles Histological study showed extensive, 
acute and chronic pyelonephritis and 
pyonephrosis 

Case XI (G U 2,927), J L C , 39 years 
of age, male, married, confectioner, was 
referred for examination on July 7, 1925, 
with a complamt of symptomless hema- 
turia Voided specimen of urine showed 
an occasional pus cell and red blood cell 

Cystoscopy and pyelography were per- 
formed on July 9, 1925 Plain roentgeno- 
gram revealed an irregular calcified shadow 
m the lower pole of the left kidney 
The stereoscopic pyelograms showed the 
shadow in question to be situated m a pyra- 
mid immediately adjacent to the lower 
maior calyx A tentative diagnosis of renal 
calculus or calcification of the tuberculous 
abscess was mndp 
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Fiir 3 Distribution of pineals in 31 cases of midline tumors of the brain comparing graphic method 
(broken lines) with the proportional method (solid hues) Symbols 0 ” pituitary • == suprasellar, 
+ » aneurysm of circle of Willis, a «* pineal, ■ - third ventricle 


plane of the skull is usually absent, be- 
cause of the rmdline location of the mam 
mass of the tumor 

Tumors arising within the pineal would 
not at first glance appear to be capable of 
displacing the parent organ However, 
because of its strategic position at the 
mouth of the aqueduct of Sylvius and its 
proneness to produce a dilatation of the 
third ventricle, secondary to blockage at 
this level, a crowding backward of the 
pineal may result This occurred in two 


of our cases 

Fluid at the surface convexities of the 
brain does not commonly produce any 
recognizable shift of the pineal on the 
lateral film, but the anteroposterior film 
becomes important because aot “fre- 
quently the pineal may be found to the 
Zht or left of the mxdsagittal plane 
Tumors of the choroidal plexus and aneu- 
r^ot the artenes at the arde of Wffltf 


do not reach a physical size, as a rule, to 
permit identifying a pmeal shift On the 
other hand, a midline mass or tumor such 
as a cyst of the septum pellucidum may 
displace the pmeal both downward and 
backward In the few cases of our senes 
of these miscellaneous types, the findings 
by the graphic and proportional methods 
were practically identical 

Dividing our tumors according to cell 
types of origin, of the gliomas (59 cases) 
44 per cent were found displaced by the 
graphic method and 58 per cent by the 
proportional method by an analysis of 
the lateral films On the anteroposterior 
films of these cases the pineal could be 
identified in approximately one-half of 
the cases A lateral shift of the pmeal was 
a very common finding, being noted in 20 
out of the 30 cases An analysis of the 
10 cases showing no shift, the location of 
the tumor was as follows two pmeal, two 
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Fig II Case XII Plain roentgenogram 
showing a large tnultilocular calcified cyst of the 
right Udney 


cium salts and unc acid in the tubules 
situated between the cysts Domnch 
(1934) reported a case of calcified cysts 
diagnosed by roentgenographic examina- 
tion Small deposits of calcium were 
found in the walls of several smaller cysts 
located near the renal pelvis The cal- 
cification was attributed to degenerative 
changes of organized blood clots within 
the cysts 

Case XIII (G U 1.S6S), C P L , male, 
45 years of age, married, merchant, was 
admitted to Smai Hospital on Feb 3, 
1936, with the complaint of pain m the 
left upper quadrant and progressive weak- 
ness He did not complain of any urinary 
symptoms On examination of the ab- 
domen, a large irregular mass was found 
in the left quadrant and a smaller mass 
in the right upper quadrant The urine, 
which had a specific gravity of 1 00S, 
gave a positive test for albumin and 
showed an occasional pus cell 

Cystoscopy and pyelographic study re- 
vealed the typical changes of bilateral 
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longer skulls, the pineal lay m front nf tu 

the normal zone by the graphic method but Et” “ ^ lateral fiIm were normal 

Adenomas are restricted to the pitmtary of th n ! !!T T film showed a shift 

pmeal lrom the nudsagitta! plane 



pineal does not appear^isplaced °i “ Hi henlJ Paresis The 

(broten bnes) but 


region These tumors located at the sella 
have already been discussed While there 
is an unexpectedly large number of pineals 
lying outside the normal zone, changes in 
head shape occurring m acromegaly ac- 
count for many of these findings Cranio- 
pharyngiomas usually occur at an age 
period during which the pmeal remains un- 
calcified, and we have very little informa- 
tion concerning pmeal displacement 
Metastatic tumors and tumors growing 
into the brain structures by direct extension 
may produce pmeal shifts detectable on 
either the anteroposterior or lateral films 
Metastatic tumors are commonly smaller m 
size than primary brain tumors, death 
supervening before massive growth re- 
sults In some cases of metastatic tumors 
including abscesses, the measurements of 


Tumors of malignant origin arising within 
the orbit and growing by direct extension 
did not displace the pineal, but a carcinoma 
arising within the sphenoid did displace 
the pmeal backward A granuloma of the 
nght frontal region behaved in much 
the same manner as a glioma, displacing 
the pmeal backward and to the left of the 
midkne An osteoma arising within the 
frontal sinus produced sufficient bulk 
within the cranium to displace the pmeal 
backward The graphic and proportional 
methods gave similar results in this group 
of tumors, but m two of the longer skulls 
false results were obtained by the graphic 
method, forward displacement of the pmeal 
being indicated with growths occurring 
within the frontal region 
Surface Quid at the convexities of the 
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the kidney, with the tremendous cyst 
closely adherent to its posterior border, 
was removed Death occurred twenty- 
four hours after operation 

(, b ) Echinococcus Cyst — Retrogressive 
changes predisposing to the deposition 
of calcium salts may occur in other cystic 
diseases of the kidney In the earlier 
textbooks of Rayer, Roberts, and Dickin- 
son, mention is made of the occurrence of 
calcification m the walls of acephalocysts, 

1 e , hydatid cysts In the recent litera- 
ture there are numerous reports of hydatid 
cysts, many of which showed calcification 
Those interested in this phase are referred 
to the excellent contributions of Craig and 
Lee-Brown, Racic, Blum, Koch, Young and 
Waters, and others 

(c) Perirenal or Penpelvic Cysts — Among 
the rare cystic diseases of kidney and sur- 
rounding tissues in which calcification has 
also been observed are penpelvic cysts, 
penrenal cysts, and multilocular cysts of 
the kidney Israel and Israel (1925) re- 
ported an unusual case of nephrolithiasis 
accompanied by two calcified penpelvic 
cysts, the size of a plum and cherry, 
respectively Colston has descnbed cal- 
cification in the walls of penrenal cysts 
following injuries to the kidney Wesson 
(1930) reported a case of multilocular 
cyst of the lower pole of the left kidney 
with calcareous degeneration of the walls 
of the cysts Winsbury- White (1932) re- 
ported a case of stone m the ureter, ac- 
companied by shadow-casting nodules of 
degeneration in the corresponding atro- 
phied kidney, in a female 29 years of age 
He considered the calcified nodule to be 
the result of degenerative changes m a 
cyst, a finding which was further sub- 
stantiated by the presence of a thick 
hyaline capsule 

(d) Polycystic Diseases — A careful search 
of the literature has revealed an occasional 
report of calcification of a congenital 
polycystic kidney Gruber (1925) stated 
that calcification may occur m the walls 
of the cysts in this condition, and cited 
the observations of Douilland (1S27) and 
Loliman (1S53) on the deposition of cal- 
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position of the pineal was not found to be m this manner but stated that in 23 ven- 
helpful m localizing and identifying the fied cases of lateral displacement, four were 
lesion The proportional method accom- in the frontal lobe, nine in the temporal, 
plished two things, it reduced the number six m the parietal lobe, while two showed 
of pineals found in the normal zone (Fig 4), intracranial hemorrhage Dyke similarly 
and eliminated the error in those cases did not give information concerning the 
showing forward displacement The num- number of pineals identified at xmdsagittal 
ber showing significant displacement was plane but stated that in 23 cases of gliomas 
thus raised to two-thirds of the cases and meningiomas in which there was evi- 

In temporal and parietal tumors, dis- dence of lateral displacement, two were 
placement of the pineal was much less fre- found m the frontal, eleven in the temporal, 
quently noted in the lateral film and m- three m the panetal, five m the occipital 
variably noted in the anteroposterior film regions, and one was located subtentonally 
Themost common direction of displacement Davis has stated that, m his experience, 
was similar to that noted in frontal tumors, the Vastine and Kinney method has not 
either backward or downward (Figs 5 and aided him in localizing masses within the 
6) Dyke noted the displacements of these cerebral lobes A shift to the right or left 
types in seven out of 24 temporal tumors of the midlme helped m the lateralization 
There were two cases in which forward dis- of a mass above the tentonum but still 
placement was indicated Vastme and failed to identify the lobe involved This 
Kmney noted backward displacement m has been the common experience of most 
six out of 15 cases, while in our senes by workers in this field In this senes, this 
their method, 10 out of 29 cases with tem- was true to a large extent However, 
poral tumor were noted either displaced certain general rules may prove helpful if 
backward or downward the shifts in all the three planes of space 


Displacements are relatively infre- 
quently observed on the lateral film in 
tumors of the postenor fossa, the floor of 
the middle fossa, and third ventncle tu- 
mors, regardless of the method employed 
Localizing information is less often ob- 
tained, not only because the measurements 
fall withm normal limits frequently but 
also because many gliomas occur withm the 
cerebellum at an age penod when calcifica- 
tion is not present The diagnosis m these 
cases of necessity must rest on other in- 
formation 


are considered 1 

1 The absence of a lateral shift, de- 
termined by actual measurement of the 
anteroposterior or postero-antenor film, 
combined with a shift backward or down- 
ward, is strong evidence in favor of a 
frontal tumor 

2 The presence of a lateral shift, com- 
bined with normal position in respect to 
the other two planes of space, is strong 
evidence in favor of a temporal or panetal 
tumor or a unilateral collection of fluid of 
these regions 


Laterahzmg information can be reliably 
determined only by actual measurement 
of the anteropostenor and postero-an- 


tenor films Stereoscopic impressions ob- 
tained from lateral films are unreliable 
even if the observer possesses excellent 
stereoscopic vision In this senes, a lat- 
eral shift was often observed in tumors or 
fluid of the temporal or panetal regions 
less often in frontal tumors (over one-half 
of the cases), and very rarely in sellar or 
cerebellar tumors Vastme and Kmney 
Si not detenmne the relative percentages 


3 The absence of a lateral shift prac- 
tically rules out a space-occupying mass in 
the temporal lobe and renders a panetal 
tumor highly unlikely 

4 The absence of any shift m the three 
planes of space in the presence of a brain 
tumor indicates usually a subtentonal mass 
or a basilar midlme mass above the ten- 
tonum 

5 The presence of a lateral shift com- 
bined with marked displacement backward 

> The assumption is made in drawing up these aids m 
localization that a space-occupying mass is present 
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varying in size from a millet seed to a pea, 
in several portions of the tumor near the 
surface Lorraine (1915) reported a case 
of calcification of a hypernephroma m 
the upper pole of the right kidney m a 
20-year-old male The calcification was 
present in the form of three indurated 
calcified planes in the lower portion of the 
tumor near the adjacent tissue 
Arkm reported the first case of calcifica- 
tion m a hypernephroma m which an 
accurate diagnosis was made by roentgeno- 
graphic and fluoroscopic study and con- 
firmed by operation In 1921, one of us 
(AEG) diagnosed a case of calcification 
and ossification in a hypernephroma by 
roentgenographic studies This case was 
not reported at that time but is included 
in the present senes of cases 
Following this report, cases of calcifica- 
tion m hypernephroma were reported with 
greater frequency as evidenced by the 
reports of Braasch, Kretschmer, Keen, 
Lepehne, Ray, Ravich and Turkeltaub 
Braasch and Gnffin found roentgeno- 
graphic evidence of calcification m seven 
cases In a personal communication to 
Keen, Braasch stated that he has observed 
at least 15 or 20 cases of hypernephroma 
with roentgenographic evidence of calcifi- 
cation Arkm and Braasch have em- 
phasized the importance of differentiating 
these shadows from those caused by renal 
calcuh and tuberculosis Renal calcuh 
and tuberculosis can usually be excluded 
by the absence of any clinical, cystoscopic, 
or urographic data characteristic of these 
conditions Braasch suggested that the 
roentgenographic diagnosis of neoplasms 
can be inferred by the presence of coinci- 
dent areas of calcification and unipolar ir- 
regularity of the renal outhne 
Hypernephromas containing both cal- 
cified and osseous tissues have been re- 
ported by Poehanssky, Gierke and Frankel, 
Brugnatelli, Baroni, Arkin and Moro 
Calcification of a pseudo-cyst with a 
hypernephroma has been described by 
Lepehne A similar case with osseous 
changes was reported by Fabncius Kraft 
observed a degenerated cystic and calci- 


fied hypernephroma in a woman aged 46 
years 

Keen reported an unusual case of right 
renal tuberculosis and left calcified hyper- 
nephroma in a 63-year- old man A diag- 
nosis of left renal tuberculosis was made 
by an urologist because of the presence 
of large calcareous deposits m the left 
renal region A roentgenogram taken five 
years later showed no evidence of the 
calcareous deposits noted previously At 
autopsy two years later, the left kidney, 
previously diagnosed as tuberculous, was 
the seat of an extensive hypernephroma 
containing calcium deposits Smears taken 
from the tumor mass were negative for 
tubercle bacilli The right kidney was 
tuberculous and contained a metastatic 
hypernephromatous nodule in the pelvis 

The pathogenesis of calcification m 
hypernephroma may be readily explained 
on the basis that this tumor may be pres- 
ent for many years before giving rise to 
symptoms, and durmg this long course 
degenerative and retrogressive changes 
may occur within the tumor which eventu- 
ally result m calcification or even osseous 
metaplasia These degenerative changes, 
namely, necrosis, hemorrhage, cystic de- 
generation, are usually present to some 
degree m every hypernephroma, but the 
extent of these changes appears to vary 
with the size and rate of growth of the 
tumor 

In the alveolar or papillary type of 
hypernephroma containing a scant amount 
of connective tissue, a large pseudo-cyst 
may develop as a result of necrosis and 
cystic degeneration In the sohd type 
which is composed of densely packed nests 
of cells separated by connective tissue 
septa or surrounded by capillaries or 
blood sinusoids, one may detect areas of 
fresh hemorrhage m the midst of hyper- 
nephroma cells, also large and small 
cysts fined with organized blood clots or 
blood pigment As a result of these pres- 
sure and vascular changes, the microbiotic 
process involves the tumor mass and its 
capsule and secondary metaplastic changes, 
namely, hyahmzation, calcification, and, 
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F OR a number of years, various com- cells could be found, or those cells which 
binations of surgical and radiological were found showed varying degrees of 
methods have been widely used in radiation damage such as atrophy, cell 
the treatment of operable breast cancer hydrops, and sclerosis These changes 
Chief of these has been the so-called post- were more commonly seen m the primary 
operative prophylactic irradiation after breast tumor than in the axillary nodes 
radical mastectomy During the years The studies in this report will cover only a 
1*133-1937, pre-operative irradiation has consideration of the breast tissues, and 
been employed routinely in operable cases not the axillary contents Cases showing 
of breast cancer at the Memorial Hospital complete microscopic disappearance of the 
This combination of heavy external lr- breast tumor showed abnormal tissue 
radiation with subsequent radical surgery changes, which are interpreted by the 
in the operable cases has not been used long pathologist as evidence of the pre-existing 
enough to warrant evaluation of five-year cancer Some cases showed residual gross 
end-results It has been demonstrated, tumor but the cells showed some of the 
however, that this method of therapy radiation changes above mentioned 
results in certain problems of increased These observations made in the Patho- 
morbidity, greater technical operative dif- logical Laboratory by Dr Stewart were of 
Acuities, and in a larger percentage of post- sufficient interest to warrant establishing 
operative complications Some of these a scale of radiation effect as follows (2) 


cluneal problems are reported in detail by 
one of us (1) in a preliminary report and 
the subject will not be further discussed 
in this connection It is hoped that in 
time the end-results will show sufficient 
improvement over those formerly obtained 
by surgery alone, or surgery and post- 
operative irradiation, to justify the in- 
creased expense to the patient, the greater 
incidence of complications, and the greater 
burden on the surgeon and radiologist 
Four years ago, soon after the beginning 
of this work, it became evident that there 
was a wide variation in the radiation re- 
sponse of breast tumors of apparently the 
same clinical type At operation, it was 
noted m a few cases that although the 
tumor had completely disappeared clini- 
cally, fully viable cancer cells were iden- 
tified’ microscopically m the region of the 
former tumor, especially in the axillary 
tissues In other cases, either no cancer 
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"REB — indicates the radiation effect in the 
breast tumor 

“REN — indicates the radiation effect in the 
axillary nodes 

‘REB 0 — signifies that irradiation destruc- 
tion is most incomplete and has 
been minimal It may signify that 
there was a complete destruction 
m one area with persistence of 
viable disease in another area 
“R E B 1 — signifies the minimum effects of 
irradiation, such as atrophy, cell 
hydrops, and slight sclerosis 
“R E B 2 — signifies a more marked condition, 
but similar to R E B 1 

“REB 3 — signifies that the process of tumor 
tissue destruction has been ex- 
tremely marked, and that there is 
a question whether the tumor cells 
are viable It will remain for the 
element of time to prove whether 
this R E B 3 group is capable of 
regeneration or metastasis Dr 
Ewing is of the impression that the 
cases falling into this group may 
eventually be completely cured 
and incapable of recurrence. We 
are taking the position, at least for 
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occasionally, ossification, ensue The cal- 
cium deposits are usually irregular m con- 
sistency and confined to one or two areas 
In rare instances of long-standing tumors, 
the calcification may be scattered through- 
out the entire tumor 

Braasch is of the opinion that calcifica- 
tion is a favorable sign inasmuch as, of 
the seven patients with calcification m 
hypernephroma observed by him, all but 
one lived more than three years and four 
were alive at the end of five years One 
of the authors’ patients lived 11 years 
after operation Ray interpreted the cal- 
cification in a case of hypernephroma as 
evidence of spontaneous regression 
Rohdenburg recently collected 302 cases 
of so-called spontaneous recession of malig- 
nant tumors, several of which were hyper- 
nephroma, and stated that necrosis with 
calcification is the most common type of 
degeneration associated with recession of 
malignant tumors 

Case XIV (G U 75), M R , male, 56 
years of age, married, tailor, was admitted 
to the Sinai Hospital on Nov 14, 1921, 
with a complaint of pam in the left upper 
quadrant There were no urinary symp- 
toms other than a slight frequency On 
examination, a round firm mass was found 
in the left upper quadrant, it was not 
tender and moved with respiration The 
urine was negative The plain roentgeno- 
gram and pyelogram showed an irregular 
crescentic calcified shadow in the lower 
pole of the kidney which did not resemble 
a calculus In the pyelogram, the calci- 
fied shadow appeared to be m the periphery 
of a tumor situated in the lower pole of 
the left kidney (Fig 12) A pre-operative 
diagnosis of calcification of hypernephroma 
was made 

On Nov IS, 1921, a left nephrectomy 
was performed, convalescence was un- 
eventful and the patient was discharged 
on Dec S, 1921 The operative specimen 
showed a large tumor, of firm consistency 


and yellowish-orange m color, which had 
occupied the lower pole of the kidney On 
cross-section several areas of hemorrhage 
and cystic degeneration were observed A 
stony hard, whitish plaque which could 
not be cut with a knife and required the 
use of a saw, was encountered at the 
periphery of the tumor Microscopic 
studies revealed typical hypernephroma- 
tous changes The stony hard area was 
decalcified and showed the characteristic 
histological evidences of calcification and 
ossification 

The post-operative course of this pa- 
tient was extremely interesting and we 
were fortunate that he remained under 
our observation until bis death He con- 
tinued to enjoy good health until May 9, 
192S (approximately seven years after 
operation), when he was found to have a 
nodular mass (3X2 cm ) at the tenth 
costochondral junction on the right side 
and a slightly smaller nodule about the 
size of a pecan in the left parotid region 
The former nodule was removed and 
showed characteristic histological struc- 
ture of a hypernephroma On June 11, 
1928, he developed metastasis in his right 
orbit, causmg a marked exophthalmos with 
loss of vision m that eye A roentgeno- 
gram of the chest, taken on July 11, 192S, 
revealed metastases to his lungs for the 
first time He died on Feb 9, 1929, of 
progressive cachexia 

Case NV (G U 3,927), A M , male, 
52 years of age, married, clerk, was first 
seen by us on Oct 12, 192S, complaining 
of pam m the right renal region of one 
month’s duration His family and past 
histories were negative About one month 
before, he developed an attack of dull 
pam m the right lumbar region, radiating 
to the right groin, which lasted about rune 
hours and was unaccompanied by unnary 
symptoms Two weeks before, he had a 
similar attack of pam which lasted only 


l it, l r > (kru.fr rtfcht) Case X\ II Unilateral pyelogram showing the filling defect (5) produced by a 
tumor in the lower pole of left kidney No dye was injected into the right kidney The calcified shadows 
in the region of the right kidney indicated by arrows ( I) were originally considered to be gallstones This 
him was taken on Jan lb 1027 
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F OR a number of years, various com- 
binations of surgical and radiological 
methods have been widely used in 
the treatment of operable breast cancer 
Chief of these has been the so called post- 
operative prophylactic irradiation after 
radical mastectomy During the years 
1933-1937, pre-operative irradiation has 
been employed routinely in operable cases 
of breast cancer at the Memorial Hospital 
This combination of heavy external ir- 
radiation with subsequent radical surgery 
in the operable cases has not been used long 
enough to warrant evaluation of five-year 
end-results It has been demonstrated, 


cells could be found, or those cells which 
were found showed varying degrees of 
radiation damage such as atrophy, cell 
hydrops, and sclerosis These changes 
were more commonly seen in the primary 
breast tumor than in the axillary nodes 
The studies in this report will cover only a 
consideration of the breast tissues, and 
not the axillary contents Cases showing 
complete microscopic disappearance of the 
breast tumor showed abnormal tissue 
changes, which are interpreted by the 
pathologist as evidence of the pre-existing 
cancer Some cases showed residual gross 
tumor but the cells showed some of the 


however, that this method of therapy 
results m certain problems of increased 
morbidity, greater technical operative dif- 
ficulties, and in a larger percentage of post- 
operative complications Some of these 
clinical problems are reported m detail by 
one of us (1) m a preliminary report and 
the subject will not be further discussed 
in this connection It is hoped that m 
time the end-results will show sufficient 
improvement over those formerly obtained 
by surgery alone, or surgery and post- 
operative irradiation, to justify the in- 
creased expense to the patient, the greater 
incidence of complications, and the greater 
burden on the surgeon and radiologist 
Four years ago, soon after the beginning 
of this work, it became evident that there 
was a wide variation in the radiation re- 
sponse of breast tumors of apparently the 
same clinical type At operation, it was 
noted m a few cases that although the 
tumor had completely disappeared clini- 
cally, fully viable cancer cells were iden- 
tified microscopically m the region of the 
former tumor, especially m the axillary 
tissues In other cases, either no cancer 
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radiation changes above mentioned 
These observations made m the Patho 
logical Laboratory by Dr Stewart were of 
sufficient interest to warrant establishing 
a scale of radiation effect as follows (2) 

“REB — indicates the radiation effect in the 
breast tumor 

"REN — indicates the radiation effect in the 
axillary nodes 

"REB 0 — signifies that irradiation destruc- 
tion is most incomplete and has 
been minimal It may signify that 
there was a complete destruction 
m one area with persistence of 
viable disease in another area 
“R E B 1 — signifies the minimum effects of 
irradiation, such as atrophy, cell 
hydrops, and slight sclerosis 
"REB 2— signifies a more marked condition, 
but similar to R E B 1 

“REB 3 — signifies that the process of tumor 
tissue destruction has been ex- 
tremely marked, and that there is 
a question whether the tumor cells 
are viable It will remain for the 
element of time to prove whether 
this R E B 3 group is capable of 
regeneration or metastasis Dr 
Ewing is of the impression that the 
cases fallmg into t his group may 
eventually be completely cured 
and incapable of recurrence We 
are taking the position, at least for 
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Fig 16 {left) Case XVII The area of calcification in the right kidney, observed in 1927, is present in 
the plain film (A) taken exactly 1 1 years later There is no apparent increase in the size of the shadow The 
right stereoscopic pyelograin (B) shows a marked dilatation of the pelvis and calices with distortion of the 
pelvis and lower calices by a tumor mass on the posterior surface of the kidney The calcified area appeared 
to be in the central portion of the tumor mass 

Fig 17 {right) Case XVII A roentgenogram of the right kidney and tumor obtained at autopsy shows 
the area of calcification to be in the center of the tumor mass 


not fluctuating The urine showed a 
faint trace of albumin and contained an 
occasional pus cell Intravenous pye- 
lography failed to show any dye in the 
right kidney area after 40 minutes How- 
ever, in the right kidney area there was 
noted a large round shadow, extending 
from the twelfth rib to the lhae crest, 
within which was a calcified area compar- 
able to that observed 11 years previously 
(Fig 16-/1) The outline of the right 
kidney appeared to be superimposed upon 
the larger shadow A stereoscopic retro- 
grade pyelogram re\ ealed a marked dilata- 
tion of the pelvis and calices, with elonga- 
tion and distortion of the lower calices and 
pehis The kidney appeared to be an- 
terior to the tumor mass and the calcifica- 
tion was adjudged to be within the tumor 
(Fig 16 B) A diagnosis of renal neo- 
plasm w ith calcification was made 

During his stay m the hospital, the 
patient developed a progressive uremia 


The phthalem declmed from 10 to 3 per 
cent for two hours and the blood urea rose 
from 76 to 170 mgm per cent The 
patient died on Jan 26, 193S Autopsy 
disclosed a large hypernephroma (12 X 
10 X S cm ) on the posterior surface of the 
kidney with metastases to the liver and 
spleen The area of calcification was 
found in the central portion of the tumor 
(Fig 17) 

In retrospect, it appears that the right 
renal neoplasm was present at the time the 
left kidney was removed but unfortunately 
was not diagnosed The calcification in 
the center of the right renal neoplasm 
apparently did not mcrease materially m 
size during the 11 years following the 
operation Since the patient had not had 
any roentgenographic studies prior to 
the operation m 1927, it is impossible to 
state exactly how long the calcification 
had been present, but certainly one may 
state that its presence in this case was a 
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mary operable” — in other words, a case 
offering a good chance of cure, one in which 
by clinical estimate, the disease had not 
spread beyond the axilla, and in which no 
surgery or radiation had previously been 
employed 

Every case had an aspiration biopsy, 
which was positive for carcinoma, before 
the irradiation program was started The 
surgical wound of a formal biopsy precludes 
such a heavy radiation program Aspira- 
tion biopsy tells us that the lesion is can- 
cer, but does not give us many details 
concerning the type of cancer (A possible 
exception is colloid cancer) Those un- 
familiar with the accuracy of this method 
of biopsy might naturally doubt that can- 
cer had ever been present in the breast, if 
no cancer cells were found at operation 
However, we have verified the aspiration 
diagnosis of breast tumors in many hun- 
dreds of cases during the past six years 
Added proof of its accuracy is seen m these 
cases in which R E B 4 is noted in the 
breast, but active or atrophic cancer cells 
are found in the axillary nodes, where, for 
technical reasons, it is more difficult to 
deliver a sterilizing dose of radiation 
The doses delivered to the tumors have 
been calculated in terms of threshold dose 
(TED), as ordinarily used at the Me- 
morial Hospital Up to the present time, 
this has seemed to us the most practical 
scheme It will be possible to translate 
the doses (approximately) here given into 
terms of any unit which may later be 
adopted 

The cases in the radium pack senes were 
treated with the four-gram pack, at a 
target-skin distance of 6 cm with a circular 
field of about 80 square centimeters In 
general, the primary lesion was treated 
first, two ports (an anterior and a lateral) 
being used, and each receiving a treatment 
of 8 000 mg -hr on alternate days to a 
total of from 16,000 to 24,000 mg -hr per 
port The treatment of the primary lesion 
was thus completed in a week or less 
Following this, three axillary ports were 
treated, one each day (anterior, direct, 


posterior) to the same total dose, if pos- 
sible 

In the \-ray senes the factors were 
200 kv (peak), 0 5 mm copper and 3 cm 
aluminum filter, 50 cm target-skin dis 
tance, an intensity of about 60 r per min- 
ute, and fields varying from 80 to 250 
square centimeters The treatment of 
the primary lesion and the axilla were 
earned out in a single senes (instead of 
completing the one before starting the 
other) In general, the same five ports 
were used as above, two to the breast 
and three to the axilla Two ports 
were irradiated daily, with 300 r each 
(measured m air), to a total of from 1,200 
to 2,400 r per port, the entire treatment 
thus requiring from three to four weeks 
Tissue doses were calculated fromisodose 
curves made with a small “air wall” 10 m 
zation chamber and water phantom For 
the radium pack, the threshold dose at 
6 cm is about 9,000 mg -hr , so that a case 
receiving 24,000 mg -hr per port received 
a dose on each skin area of 2 7 TED 
The dose m the depth of the tumor is, of 
course, the sum of the depth doses from 
the two beams For x-rays the threshold 
dose is about 500 r, so that a field receiving 
1,S00 r had a skin dose of 3 6 T E D 
No attempt has been made to calculate 
the doses for the axilla, possibilities for 
error here bemg considerably greater than 
in the case of the primary breast lesion 
No claim of accuracy is made for the 
doses amved at It is recognized that 
several factors contnbute to error, both 
m the ongmal measurements of the mass, 
and m uncertainty as to whether the beam 
of radiation strikes the tumor exactly as it 
was intended However, we do feel that 
the approximations made are sound, and 
that worthwhile conclusions may be drawn 
from the material here presented 

Approximately 300 operable cases of 
breast cancer have been treated bv this 
method since we began the work in 1933 
Many of these were treated since the 
completion of this report We have se- 
lected 201 case histones, containing suf- 
ficient data and details of tumor depth. 
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arbitrary rating for these terms if they were 
to be of comparative value In Table II 
will be found the one agreed upon 
In Table III we have compared the 
degree of cluneal regression with the 
microscopic radiation effect observed by 
the pathologist, for all cases in which a 
statement of clinical opimon was found 
on the history It is seen that some 
tumors had completely disappeared clini- 
cally which were rated by the pathologist 
as showing no radiation effect (R E B 0) , 
there were actually 10 such cases in the 
senes of 50 R E B 0 cases, or IS per cent 
It is probable that the residual disease was 
obscured by edema of the surrounding 
tissues, or by fibrosis and infiltration in- 
cidental to irradiation Areas of mas- 
titis in the breast also increase the chance 
of error in clinical impression There is 
also the possibility that the fully viable 
and unaltered cancer cells found in the 
breast were manifestations of renewed 
activity of the tumor, but this is extremely 
unlikely 

A high percentage of the cases which 
showed little or no clinical regression 
showed R E B 0, and those cases showing 
apparent complete clinical regression usu- 
ally demonstrated marked destructive ef- 
fect on the cancer In general, therefore, 
it may be stated that the greater the clini- 
cal regression, the more likely the tumor 
is to show a high radiation effect Of 
the x-ray and radium cases 71 per cent and 
75 per cent, respectively, which were stated 
to show complete regression, showed either 
complete microscopic absence of cancer cells, 


or else only a few scattered and badly dam- 
aged ones Hence, we feel that the clinical 
impression can be fairly well relied on to 
follow the scale of radiation effects We 
may state that m approximately three out 
of four cases which show complete clinical 
regression, the radiation effect m the tumor 
will be profound 

This study naturally leads to a considera- 
tion of the amount of effective radiation 
delivered to tumors (TED) showing vary- 
ing grades of clinical regression In Table 
IV the dose of radiation (T E D ) is com- 
pared with the amount of clinical regres- 
sion For purposes of analysis, cases were 
grouped as to whether the calculated effec- 
tive tumor dose was less than, or greater 
than, 4 TED in the x-ray group, and 
less than, or greater than, 1 5 TED for 
the radium group The figures would in- 
dicate that, as is to be expected, the per- 
centage of cases showing the advanced 
stages of clinical tumor disappearance in- 
creases as the higher calculated tumor 
doses are reached For example, in the 
x-ray group 34 per cent of the cases with 
a calculated tumor dose of less than 4 
TED showed ‘‘clinical regression Grade 
3,” whereas 57 per cent of the group with 
calculated dose of greater than 4 T E D 
showed the same amount of advanced 
clinical regression In other words, of the 
58 cases receiving x-ray therapy, 57 per 
cent of the tumors clinically disappeared if 
they received more than 4 T E D , while 
only 34 per cent of the tumors clinically 
disappeared if less than 4 T E D were 
given 


TABLE rv — COMPARISON BETWEEN CLINICAL REGRESSION AND THRESHOLD DOSES 
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group the majority of the cases recaved which can be delivered to it In addition 
less than 25,000 mg -hr per portal Of the the larger the tumor, the more likely are 
cases receiving less than 1,800 r per skin portions of it to he off the center of the 
portal, 22 per cent showed a calculated radiation beam Since the percentage 
tumor dose of greater than 4 T E D , while depth dose is appreciably less at the edges 
6, per cent receiving greater than 1,800 r of the irradiated field than near its center, 
per skin portal showed the same calculated there is more likelihood that peripheral 
tumor dose (greater than 4 TED) portions of the large tumors will be under- 
This point may be more clearly brought dosed In Table VII tumors of different 
out if two of the vray dosage groups, viz , sizes have been compared with their radia- 
the smaller and the larger, are contrasted tion effects The grouping of tumors as 
(Table VII) Cases receiving 1,600 r on to size is arbitrary The limitations of the 

value of tumor size measurements of the 
clinician has been mentioned However, 
we have grouped them as small tumors, if 
they were estimated to be 4 cm or less in 
diameter, and as large tumors if they were 
estimated to be larger than 4 cm Table 
VIII shows that the percentage of profound 
radiation effects is higher (64 per cent) for 
small tumors, and lower (46 per cent) for 
the large tumors 

Since there is such a close relationship 


TABLE VII — RELATION BETWEEN SKIN DOSE 
AND TUMOR DOSE 




Tumor Dose 

SLm 

Dose 

Toial 

No 

Less Thau 
4TED 

Greater Than 
4TED 



No 

Per 

Cent 

No 

Per 

Cent 

1 000 r 

20 

10 

02 

10 

38 

2,400 r 

29 

0 

21 

23 

79 


the skm showed almost twice the per- 
centage (02 per cent) with a calculated 
dose of less than 4 T E D when compared 
with those greater than 4 T E D (3S per 
cent) But when the dose on the skm is 
increased by 50 per cent (S00 r) to 2,400 r, 
we find that the percentage of cases receiving 
a calculated minimum effective tumor dose 
of more than 4 T E D is almost four times 
the percentage (79 per cent) receiving less 
than 4 T E D (215) It is to be noted that 
21 per cent of the cases of the 2,400 r group 
received less than 4 TE D and 3S pe- 
cent of the 1,600 r group showed a cal- 


culated tumor dose of more than 4 T E D 
This emphasizes the fact that expressions 
of dosage per skm portal are insufficient 
to convey an accurate idea of the effective 
radiation delivered to any tumor An- 
alysis of the radium pack cases, m general, 
bears out this statement, but the number 
of cases is too small for statistical analysis 
An important factor in planning irradia- 
bon therapy is the size of the tumor The 
larger the tumor and the deeper its pos- 
terior portion from the skm, the smeller 
the mmimum effecbve dose of radiation 


between the size of the tumor and the 


TABLE VHI — RELATION BETWEEN SIZE OF 
TUMOR AND RADIATION EFFECT 
X rays 



radiation effect obtained, it follows natur- 
ally that a comparison of the calculated 
mmimum effective tumor doses with the size 
of the tumors will show a similar relation- 
ship Table IX shows such a comparison 
It is natural that this should be true, since 
it has been shown that the radiation effect 
on the tumor is directly related to the 
dosage received by it (see Table V) Thus, 





A ROENTGENOLOGICAL STUDY OF PINEAL ORIENTATION 

II A COMPARISON OF THE GRAPHIC AND PROPORTIONAL METHODS 
IN PROVEN CASES OF BRAIN TUMOR 
By WALTER W FRAY, MD.MS, Rochester, N Y 

From the Department of Medicine, Division of Radiology of the University of Rochester School 
of Medicine and Dentistry and Strong Memorial Hospital 

I N a previous communication, (1) the of the pineal from the calvarium does not 
comparative accuracy of the original vary directly with the size of the skull 
graphic method of pineal localization The proportional method 1 which we have 
of Vastme and Kinney (2) and the pro- devised is based on strict proportionality 



portional method recently devised by the 
writer was determined m 104 cases of nor- 
mal skulls The graphic method was 
derived in 1927 by directly plotting the 
position of the gland in respect to selected 
points on the calvarium with a corre- 
sponding diameter of the skull on graph 
paper and delimiting a normal zone after 
a study of known normal cases The 
method when analyzed is found not to be 
a proportional method, i e , the distance 


and does not require any direct measure- 
ments of the film nor does it require a graph 
for its interpretation, a mechanical guide 




1 Since paper’s completion the writer has learned that 
J D Camp, M D of Rochester, Minn, exhibited be- 
fore the College of Radiology in 1933 a pineal localizer 
employing a cod spring with proper markers In a per- 
sonal communication he states that he did not publish 
a description of his device because of manufacturing 
costs It is of no little interest to note however that 
the underlying principle of his device is similar to the 
writer’s proportional method-the uniform stretching 
linearly of a calibrated material 6 
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evident that, in tumor no less than in 
skin, it is impossible to make a comparison 
of the radiation effect of radium and 
v-radiation on the basis of total dose alone 


SUMMARY 

A senes of 201 cases of primary operable 
mammary cancer were subjected to pre- 
operative irradiation, of varying amounts 



Fig l 


These facts mustjbe borne in mind in 
considenng the data submitted Whereas 
on the basis of total radiation admin- 
istered, the radium appears considerably 
more efficacious m producing tumor re- 

of the cuhiiiIqIiw 
gression, on the basis oi ui 

dose, such an advantage of radium is not 
apparent 


13S cases were treated by the 200 kv v-rays, 
and 63 cases by the 4-gram radium element 
pack After approximately from eight to 
ten weeks following completion of the pre- 
operative irradiation, a radical mastec- 
tomy was performed The tissues were 
then subjected to meticulous pathological 
study 
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particularly when the proportional method 
was employed Displacement, inferior or 
posterior, was identified in 18 out of 37 
cases (approximately one-half of the cases) 
by the graphic method, and in 28 out of 
37 cases (approximately three-fourths of 
the cases) by the proportional method 
The graphic method gave a paradoxical 
result m one case in which anterior dis- 
placement was indicated A lateral shift 
from the midplane of the skull was iden- 
tified m slightly over half the cases of 
frontal tumor (56 per cent) The question 
might arise whether a frontal tumor can 
be present as a space-occupying mass 
within the frontal region which cannot be 
detected by measurements of either the 
anteroposterior or lateral skull films This 
can occur and was noted in three cases of 
this senes It is uncommon, however, 
and a finding of a normally placed pineal 
on both the anteropostenor and lateral 
skull films makes a tumor of this region 
unlikely if the proportional method is used 
m measuring the lateral films and the 
measurements of the anteropostenor film 
are made m the manner described m a 
previous communication (3) 

Tumors arising within the other lobes 
of the cerebrum (chiefly temporal or 
panetal tumors) less commonly produce 
displacements which can be detected from 
an analysis of the lateral film When dis- 
placement was present, the direction of the 
displacement was either backward, down- 
ward, or a combination of the two as m 
frontal tumors Forward displacement 
was not observed even m cases of tumor 
located as far postenorly as the panetal 
region The few occipital tumors which 
have been verified m our clinic have not 
shown calcified pineals except m one in- 
stance, and we have very little information 
relative to the type and frequency of pineal 
shifts m these uncommon tumors In 
our senes, tumors m the temporal or 
panetal lobe are much more apt to produce 
a lateral shift from the midplane position 
than in cases of frontal tumor In IS cases 
m which the pineal could be identified on 


the anteropostenor film, lateral displace- 
ment was found in all 

Cerebellar tumors commonly show no 
consistent type of displacement which can 
be detected by measurement of the lateral 
skull film (Fig 2) In the few cases in 
which displacement was indicated, the 
direction of the displacement was upward 
or upward and forward Six out of 21 
cases were found displaced m this manner 
by the graphic method and three by the 
proportional method In the two cases m 
which forward displacement alone was 
noted, it bec am e doubtful if this dis- 
placement was real, smce the skulls of 
these two cases were dohcho cephahc, a 
condition recognized as a frequent source 
of error when the graphic method is em- 
ployed Such forward displacement was 
absent if the proportional method was used 
There was a single case m which the dis- 
placement appeared paradoxical, the pmeal 
being shifted postenorly by both the 
graphic and proportional methods A more 
detailed examination of this case indicates 
a possible explanation of this finding The 
sella was enormously enlarged, with marked 
erosion, and associated with it was a pro- 
nounced dilatation of the third ventncle 
It is quite possible that the enlarging ven- 
tncle had pushed the pmeal backward at 
its postenor margin in the direction of the 
tumor A lateral shift of the pmeal from 
the midplane is not observed m cerebellar 
tumors 

Sellar tumors and tumors about the 
thud ventncle may show the pmeal out- 
side the normal zone occasionally (Fig 3) 
The former tend to place the gland above 
the normal zone and at times m front of it, 
while those about the thud ventncle may 
displace the gland backward and down- 
ward The enlarging and changing shape 
of the head m pituitary disease may 
account to a major degree for the ap- 
parent displacement of the pmeal The 
pituitary in enlarging could not produce 
an actual shift of the pmeal fonvard in the 
duection of the tumor, but the changing 
shape of the head might result m an ap- 
parent shift A lateral shift from the mid- 
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particularly when the proportional method 
was employed Displacement, inferior or 
posterior, was identified m 18 out of 37 
cases (approximately one-half of the cases) 
by the graphic method, and m 28 out of 
37 cases (approximately three-fourths of 
the cases) by the proportional method 
The graphic method gave a paradoxical 
result m one case in which anterior dis- 
placement was indicated A lateral shift 
from the midplane of the skull was iden- 
tified in shghtly over half the cases of 
frontal tumor (56 per cent) The question 
might arise whether a frontal tumor can 
be present as a space-occupying mass 
wi thin the frontal region which cannot be 
detected by measurements of either the 
anteroposterior or lateral skull films This 
can occur and was noted in three cases of 
this senes It is uncommon, however, 
and a finding of a normally placed pineal 
on both the anteropostenor and lateral 
skull films makes a tumor of this region 
unlikely if the proportional method is used 
in measuring the lateral films and the 
measurements of the anteropostenor film 
are made m the manner described in a 
previous communication (3) 

Tumors arising within the other lobes 
of the cerebrum (chiefly temporal or 
panetal tumors) less commonly produce 
displacements which can be detected from 
an analysis of the lateral film When dis- 
placement was present, the direction of the 
displacement was either backward, down- 
ward, or a combination of the two as in 
frontal tumors Fonvard displacement 
was not observed even m cases of tumor 
located as far postenorly as the panetal 
region The few occipital tumors which 
have been verified m our clinic have not 
shown calcified pineals except in one in- 
stance, and we have very little information 
relative to the type and frequency of pineal 
shifts in these uncommon tumors In 
our senes, tumors m the temporal or 
panetal lobe are much more apt to produce 
a lateral shift from the midplane position 
than m cases of frontal tumor In IS cases 
m which the pineal could be identified on 


the anteropostenor film, lateral displace- 
ment was found in all 

Cerebellar tumors commonly show no 
consistent type of displacement which can 
be detected by measurement of the lateral 
skull film (Fig 2) In the few cases in 
which displacement was indicated, the 
direction of the displacement was upward 
or upward and forward Six out of 21 
cases were found displaced m this manner 
by the graphic method and three by the 
proportional method In the two cases m 
which forward displacement alone was 
noted, it became doubtful if this dis- 
placement was real, since the skulls of 
these two cases were dohcho cephalic, a 
condition recognized as a frequent source 
of error when the graphic method is em- 
ployed Such forward displacement was 
absent if the proportional method was used 
There was a single case in which the dis- 
placement appeared paradoxical, the pmeal 
bemg shifted postenorly by both the 
graphic and proportional methods A more 
detailed examination of this case indicates 
a possible explanation of this finding The 
sella was enormously enlarged, with marked 
erosion, and associated with it was a pro- 
nounced dilatation of the third ventncle 
It is quite possible that the enlarging ven- 
tncle had pushed the pmeal backward at 
its postenor margin in the direction of the 
tumor A lateral shift of the pmeal from 
the midplane is not observed in cerebellar 
tumors 

Sellar tumors and tumors about the 
thud ventncle may show the pmeal out- 
side the normal zone occasionally (Fig 3) 
The former tend to place the gland above 
the normal zone and at tunes in front of it, 
while those about the thud ventncle may 
displace the gland backward and down- 
ward The enlarging and changing shape 
of the head m pituitary disease may 
account to a major degree for the ap- 
parent displacement of the pmeal The 
pituitary m enlarging could not produce 
an actual shift of the pineal fonvard in the 
direction of the tumor, but the changing 
shape of the head might result in an ap°- 
parent shift A lateral shift from the mid- 
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, M D , Philadelphia 


From the Department of Radiology, Philadelphia General Hospital 


-mpHE recent unfolding of many new 
| facts concerning the mechanisms of 
calcification, with the concomitant de- 
scriptions of new syndromes such as hy- 
perparathyroidism and hypervitaminosis, 


(A) Blood Plasma Calcium —A large 
part of the calcium m the diet must be 
brought mto solution before absorption 
This is dependent upon several factors 
The soluble salts are thrown out of solu- 



Fig 1 


Fig 2 


/ * ,J 3t 5 c ^ c / fi S atlon t * le i um bar spine and bones of tie pelvis and several 

metX dfefa^ney hypercaicera,a “ hyperparathyro.d.s.n with 

Fig 2 The entire left kidney and ureter up to the cystic opening show fine 
granular calcification outlining the entire kidney and ureter This gram.lar calc. 
fication resembles the healed miliary tuberculosis in the lungs and here it also renS- 
sents calcification of miliary tubercles a so re P re_ 


makes the consideration of the entity, 
“Calcification and Ossification in the Vari- 
ous Body Tissues,” a subject of signal in- 
terest to the roentgenologist (1, 2, 3) It is 
not generally appreciated that there are 
numerous factors governing calcification, 
and almost as many theories of the mecha- 
nism involved have been propounded 

FACTORS CONCERNED IN CALCIFICATION 

The following brief discussion of the 
most important factors is of special im- 
portance in understanding pathologic cal- 
cification in the various tissues (4) 
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tion by (a) the alkaline carbonates in the 
digestive juices, ( b ) by fatty acids The 
dependence of calcium metabolism upon a 
normal fat metabolism explains the abnor- 
mally low blood calcium values and also the 
poor absorption of vitamin D, resulting in 
the bone changes we see in the so-called 
celiac rickets Again, acidity of the intes- 
tinal contents favors the increased absorp- 
tion of calcium, otherwise excess phos- 
phorus must be balanced with that of cal- 
cium, or excess phosphorus combines with 
calcium as the insoluble calcium phos- 
phate and causes calcium deprivation 
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mesencephalon, one cerebellar, one corpus 
callosum, and four frontal The reason for 
lack of displacement lies in the fact that 


emphasizes the importance of identifying 
the pmeal on all anteropostenor or pos- 
tero-anterior films whenever possible, re- 



Fig 4 Right frontal glioma There were no reliable localizing signs clinically 
An attempt at ventriculography was not successful The pmeal falls within the nor- 
mal zone when the graphic method is employed (broken line) The proportional 
method indicates posterior displacement The measurements of the anteropostenor 
films indicate a definite lateral shift (to the left) 


many of these gliomas he either at or close 
to the midlme, often at the base of the 
cranium The exception is found in fron- 
tal tumors, four of those showing no dis- 
placement (four out of 11 cases) 

There were 26 cases of meningiomas in 
this senes with calcified pineals, m 50 per 
cent of the cases the pmeal was found 
displaced by the graphic method, and 58 
per cent by the proportional method on the 
lateral film A lateral shift to the nght 
or left of the midlme was a frequent finding, 
occumng m 10 out of 12 cases Of the 
two cases showing no shift, one was located 
beneath the tentorium and the other arose 
from the tuberculum sellse Of the 10 
cases noted displaced on the anteropos- 
terior film, five, or one-half, showed a 
normal position on the lateral film This 


peating the films if necessary to secure this 
information This film often gives the 
sole localizing information to be obtained 
during the routine examination of the 
skull 

In this senes there were 11 neurinomas 
which characteristically showed no dis- 
placement of the pmeal However, in 
this form of tumor, the direct evidence of 
destruction of the apex of the petrous pyra- 
mid usually gives all the localizing infor- 
mation necessary While displacement of 
the pineal was not evident from measure- 
ment of the anteropostenor and lateral 
skull films, exceptionally a displacement 
upward was evident (two out of 11 cases) 
The conclusions were essentially the same, 
whether the graphic or proportional meth- 
ods were used, except that in two of the 
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Tig 0 Fig 7 

Fig 0 Extensive calcification of the superficial anti deep cervical glands axillary glands occurring m 
glandular tuberculosis of the bovine type Other films, not shown here, also demonstrate extensive calcifica 
non of the abdominal glands 

Fig 7 Irregular blotchy calcification m lower half of left lung occurring m the pleura as a result of an 
old empyema with calcification of the empyema wall 




m 


Fig 8 -A F, S ^ F, S 9 

rr a ,1 -vrul 8 B Irregular areas of calcification m the soft structures surrounding the articulating por 
tlgS f flit hones of the right knee as a result of a primary osteogenic sarcoma 
tions of we bo ^jcfication in both lungs and hilar regions as a result of metastatic osteogenic 

sarcoma, the primary lesion being m the right hip 

glands on calcium metabolism, though less duces an increased excretion of calcium (9, 
mm£d° is definite Thyroid extract pro- 10). * - nf hen. ha, oh. 
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>rain subdural hematoma, epidural ab- the results of the methods and second, a 
;cesses, pachymeningitis hemorrhagia m- consideration is given to importance of 
:erna, often showed a lateral shift of the the lateral shift 



Fig 6 Astrocytoma involving portions of right frontal, temporal and parietal 
lobes In spite of the massive size of this tumor, the measurements by the Vastine 
and Kinney method fall within normal limits (indicated by broten lines) , while the 
proporUonal method shows the gland to he posterior to the normal zone (solid lines) 


pmeal in our cases and in several of them 
there was also evidence of a shift down- 
ward or backward Accurate measure- 
ments of the anteroposterior film are of 
chief importance when unilateral fluid 
collections are considered, since these con- 
ditions commonly show only a lateral 
shift 

DISCUSSION 

In estimating the value of the graphic 
or proportional method, one must eliminate 
all lateral shifts from consideration since 
these two methods involve only meas- 
urements of the lateral skull film For 
example, temporal tumors more often 
than not, produce no shift that can be 
detected by measuring this film, but a 
lateral shift from the midsagittal plane is 
present in practically all cases Our re- 
sults are summarized, first, comparing 


Vastine and Kinney reported displace- 
ment of the pineal either backward or 
downward in 25 out of 35 frontal tumors 
(slightly over two-thirds), and Dyke in 
14 out of 26 cases (slightly over one-half) 
of gliomas and meningiomas In our 
senes, IS out of 37 cases were found dis- 
placed either backward or downward by 
the graphic method (approximately one- 
half) In each of these three senes, one 
case was noted m which the pineal was 
located either in front of or in front of and 
above the normal Only one interpreta- 
tion can be placed m this finding, namely, 
that misleading information may be given 
by this method Many frontal tumors 
remain silent or are discovered late Their 
bulk is considerable and it would ap- 
pear unlikely that the pmeal could be 
drawn toward it Therefore, in the graphic 
method in nearly one-half the cases, the 
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Fl S H Fig 15 Fig 16 

Fig 14 Retrograde pyelogram showing normally outlined pelvis and calices w the right kidney and m 
the periphery of the inner and tipper portions of the left kidney, dense linear calcification representing a 
cortical adrenal tumor portions of which have undergone necrosis followed by calcification 

Fig 15 Several large circular calcified shadows, somewhat separated from one another, showing mottled, 
small, calcified shadows w the centers Calcified echraoeocac cysts in the liver 

Fig 10 Small ovoid calcified shadows, about 1X3 mm m diameter, in the muscles of the back and 
thighs These calcified shadows run parallel to the long axis of the muscles and represent calcified Cysticercus 
parasites 


The frequency of calcium deposits in the 
alveoli of the lungs, the unmferous tubules 
and the gastric gland areas which possess a 
slightly alkaline reaction because of elimi- 
nations of acid at these points, has been 
cited as evidence (19) 

(F) Phosphatase — The enzyme phos- 
phatase, apparently plays a major rdle as a 
catalyst and is present in particularly high 
concentrations m the growing portions of 
the bones of young animals (20) It ap- 
parently acts on phosphoric acid esters 
reaching the tissues, causing the local lib- 
eration of phosphate ions and the resultant 
deposition of calcium phosphate Phos- 
phatase is increased not only m growing 
children but also m disease in cases m 
which extensive decalcification occurs, such 
as Paget’s disease, osteomalacia, and rick- 
ets With improvement, the phosphatase 


eturns to normal 

(G) Blood Supply — Lenche and Poll- 
ard (21) hold that there is a very unpor- 
ant relationship between vascularity and 
abdication of bone, since the process of 
lahsteresis is stimulated and accelerated y 
n increase m arterial blood As a result, 


we see decalcification of the bone with hy- 
peremia of the area and osteosclerosis, if 
there is anemia of the diseased part 

METASTATIC CALCIFICATION 

This is a condition of deposition of lime 
salts m tissues with increase of plasma cal- 
cium, usually due to some generalized rare- 
fying disease of bone, and was first de- 
scribed by Virchow in 1855 (22) Nephri- 
tis is often present and may be of unpor 
tance m causing a retention of calcium of 
the blood, but it is not invariably present 
The causes of bone resorption which may 
give rise to metastatic calcification are 
many Tumors, e g , sarcoma and carci- 
noma of bone (23, 24, 25), multiple mye- 
loma (26), myelogenous leukemia (27, 4), 
osteosarcoma and canes of the spine (28, 
29), hyperparathyroidism (Fig 1), and 
Albers-Schonberg disease The signifi- 
cance of nephntis as a concomitant factor 
m the production of this condition has been 
emphasized by several writers and those 
cases in which nephritis was unassociated 
with other obvious changes demonstrate 
its importance (32, 33) 
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TABLE I — OUTLINE FOR AIDING IN LOCALIZATION OF TUMORS 

Correlating the type of pineal shift with the possible locations of the tumor 

within the brain 


Lateral Shift 

B or D Shift* 

For U Shift* 

Location of Tumor 

0 

0 

i 

0 or slight 

; 

Subtentorial or basilar mass near midline Rules out 
temporal and parietal tumors and renders frontal 
tumors unlikely 

0 

+ 

0 

! 

Frontal tumor or basilar midline mass above tentorium 
Rules out temporal, parietal, and occipital tumors, 
also subtentorial masses 

+ (marked) 

0 

0 or slight 

Temporal or parietal tumors, less commonly frontal 
tumors Rules out cerebellar tumors 

+ 

4- (marked) 

0 

Frontal tumors, also temporal and parietal tumors 
Rules out cerebellar tumors 

+ (marked) 

0 

4" 

Occipital, less commonly temporal or parietal Rules 
out frontal Renders subtentorial mass unlikely 


* B, D, F, and U indicate backward downward, forward, and upward, respectively 


or downward favors a frontal mass but does 
not exclude a temporal or parietal tumor 
above the tentorium 

6 The presence of a lateral shift com- 
bined with a forward or upward shift m 
the other plane of space may indicate an 
occipital mass or a sellar tumor and rarely 
a temporal or parietal mass 

CONCLUSIONS 

1 A comparison of the graphic and pro- 
portional methods in 147 verified cases of 
space-occupying masses within or at the 
surface of the brain revealed a correct in- 
terpretation of the position of the pineal 
in the higher proportion of cases by the 
proportional method than by the graphic 
method 

2 This was particularly apparent m 
that group of bram tumors (frontal tumors) 
which commonly give either no or very un- 
certain localizing signs clinically In this 
group diagnostic accuracy m detecting a 
pineal shift was increased approximately 
from 50 per cent to 75 per cent 

3 The presence, direction, and char- 
acter of the pmeal shift has been analyzed 
and correlated with the type and location 
of the tumor within the bram 


4 By combining the information 
gamed from the anteroposterior film re- 
garding the presence or absence of a lateral 
pmeal shift with the information or data 
gamed from the lateral film by the propor- 
tional method, a tentative outline for aid- 
ing in the localization of tumors is proposed 
which may be helpful under the following 
conditions (a) the pmeal is sufficiently 
calcified to permit its certain identification 
on both the anteroposterior and lateral 
films , ( b ) a shift can be identified on either 
the anteroposterior or lateral skull films or 
both This outline, it should be recog- 
nized, does not permit localization of all 
tumors but rather eliminates many regions 
as possibilities and aids in restricting the 
latter to a few locations 
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sides the totally necrotic areas, the most 
frequently calcified areas are the masses of 
scar tissue that have become hyaline sub- 
sequent to unpaired circulation by con- 
traction of the tissue around the vessels 
This form of calcification is often called 
“dystrophic calcification ” Probably the 
only exception to the rule that the tissue 
must be dead or dying before calcification 
occurs is m metastatic calcification 
This form of calcification is most com- 
monly seen m chrome tuberculous lesions 
(Figs 2, 3, 4, 5, 6), in the lining of chrome 
empyema cavities, (Fig 7), and m various 
tumors, both primary (Fig 8), and second- 
ary (Figs 9, 10) The fibro-adenoma < 
(Fig 11) of the uterus, hthopedium (Fig { 
12), the adenoma of the thyroid (Fig 13), c 


+ „ ,, , — -irv.ijr ncijuent sues 

t of pathologic calcification Calcified para- 
sites, while infrequent, cannot be dismissed 
by mere mention Calcification in the 
■ following organisms have been found by 
us 1 he echinococcus (Fig 15), cysti- 
spSlL CeI1Ul ° S£e (Fl & 16 )* arid trichina 

or, Th * ^ohmococcus cysts are larger than 
any of the other parasitic lesions Calcifi- 
cation usually starts m the outer wall as 
uregular plaques over a curved surface 
Finally the entire cyst may shrink and 
calcify The cysticercus calcification ap- 
pears as a multiple ovoid Shadows, three- 
tenths to one centimeter in length, are 
scattered in the muscles, with their long 
axis in the principal axis of the body The 
calcified Trichina parasite is somewhat 
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the present, that this group may 
be capable of recurrence 
"R E B 4 — signifies that after a most careful 
study has been made of tissues 
taken from many portions of the 
breast, there is no sign of cancer ” 

In many cases the effect of radiation of 
the tumor was rated as zero, even though 
a large tumor had clinically disappeared 
under therapy This may not mean that 
profound changes were not present, but 
that the pathologist has thought wise to be 
dogmatic in deahng with this pomt He 
reasons that a case showing any unaltered 
cancer cells at operation, even though 
99 per cent of the tumor has clinically dis- 
appeared, should be hsted as “radiation 
effect, zero ” The analogy to the removal 
by the surgeon of 99 per cent of the pri- 
mary tumor is dear, as long as radio- 
sensitivity and radiocurability are not 
confused 

The effect of radiation m bringing about 
tumor regression is very incompletely 
understood It would, however, seem 
evident that for the desired reaction to be 
produced, a certain minimum amount of 
radiation must be delivered either to the 
tumor itself, or to tissues immediately 
surrounding it Since tumors vary greatly 
m size, depth, and in the amount of over- 
lying tissue, it is evident that, from the 
same \-ray beam, very different doses of 
radiation may be dehvered to the deepest 
lying cells Obviously, then, the speci- 
fications of radiation dosage as a certain 
number of roentgens, or of milligram-hours 
per port are entirely insufficient It is 
possible for a small superficial mass to 
receive a much greater dose from 1,000 
roentgens per port than a larger, deeply 
seated tumor from 2,000 roentgens per 
port. No really worthwhile information 
regarding the necessary dose of radiation 
will be available until the actual doses 
dehvered to the tissues in question have 
been measured, in a large senes of cases, 
and correlated with the observed effect 
From the pomt of view of the physicist 
the whole question of tissue dosage is in 
an unsettled state No satisfactory unit 


has been developed, especially for radium 
radiations In recent years, physicists 
have devoted much time and thought to 
the problem, and it is to be hoped that 
something practical will soon be available 
However, it is not necessary to wait for 
the perfect physical solution before start- 
ing the cluneal work If careful records 
are kept of the size, shape, depth, and posi- 
tion of the mass and of all the radiation 
factors, dosage may be specified m terms 
of any usable unit, and later translated to 
a new one if desired 
The object of this report is to present a 
correlation between the amount of radia- 
tion actually dehvered to the tumor and the 
radiation effect resulting When the di- 
mensions and location of the tumor are 
known, it is possible from available physi- 
cal data to calculate the minimum dose 
dehvered to the lesion By correlating 
these doses with the resultant radia- 
tion effects, it should be possible to deter- 
mine the minimum dose which must be 
dehvered if a satisfactory regression is to be 
hoped for Such studies have been pub- 
lished for lesions primary elsewhere in the 
body (3, 4, 5, and 6) The effect of such 
factors as age of the patient, and interval 
between irradiation and operation have 
also been studied m these groups of cases 
In this report we have calculated the 
minimum dose dehvered within the tumor 
mass, in two senes of cases one treated by 
the radium element pack and one by 200 
kv x-rays, and the data, correlated vnth 
the resulting radiation effect in the tissue? 
The size, shape, depth, and position of the 
pnmary tumor were carefully determined, 
examinations being made by at least two 
clinicians, and many times, by four The 
patient was assigned to the radium oV 
x-ray group, as the case might be, and 
treatment was earned out accordingly 
Subsequently, usually from six weeks to 
three months after irradiation was com- 
pleted, a radical mastectomy was per- 
formed, and the entire breast and axillary 
contents subjected to careful pathological 
study 

Every case had been classified as “pn- 
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Fig 22 A {above) Calcinosis circumscripta 
Large irregular globular calcification near the right 
acromioclavicular articulation 

Fig 22 B (below) Case similar to that shown in 
Figure 22 A Dense amorphous calcification in the 
muscles and fascia of the lower half of the humerus 


may be one m each side of the superior 
longitudinal smus Irregular calcification 
takes place in many meningiomas but they 
are never as large as calcifications in the 
falx, they are always multiple and tend to 
assume a round or oval shape The ex- 
tensive new bone formation with spicule 
development, so characteristic of meningio- 
mas is due to a bone reaction and must be 
distinguished from calcifications in the 
tu nor itself Somewhat similar calcifica- 
tion to that m ependymomas occurs m soli- 
tary tubercules but, according to Camp 


(39), calcification m tubercles is compact 
and dense and this is not the case in epen- 
dymomas 

From 70 to SO per cent of suprasellar 
cysts show calcification m their walls, a 
most important point to remember when 
treatment of a pituitary lesion is under 
consideration A circular line of calcium 
above the sella is diagnostic of suprasellar 
cyst In the same region one finds semi 
lunar areas of calcification due to athero- 
matous plaques m diseased and aneurysmal 
carotid arteries A patient with a cerebral 
abscess rarely lives long enough for calcifi- 
cation to take place m the walls of the ab- 
scess Should he survive, calcification 
appears in thin round opacities similar to 
those seen m suprasellar cysts 
Much is now being written about calci- 
fication m the heart and blood vessels 
Intracardiac calcification is most often seen 
m the aortic (Fig 19) and mitral valves and 
in the left annulus fibrosus The tncuspid 
and pulmonary valves and right annulus 
fibrosus are rarely affected The calcifica- 
tions are multiple usually semilunar or 
sabre-shaped, and can be distinguished 
from calcified costal cartilage or sternum 

( а ) by their position in the heart shadow, 

(б) by characteristic dancing movement on 
the fluoroscopic screen Bishop and Roes- 
ler (40) state that calcification of the aortic 
valve may be associated with calcified in- 
farcts m the kidneys, hyperostosis of the 
frontal bone, and calcification of the nu- 
cleus pulposus of the intervertebral disks 
Irregular calcification of the endocardium 
is sometimes seen m cases of subaortic sten- 
osis 

Calcification of the myocardium is well 
known and is visualized radiologically in 
myocardial degeneration and infarct fol 
lowing coronary thrombosis It has been 
described m cases of chronic sepsis and 
renal disease and m association with ostei- 
tis fibrosa cystica Actual plaques in the 
coronary arteries have been demonstrated 
as linear, segmental, and curved shadows 
corresponding to the course of arteries 
Calcified plaques, the result of arterio- 
sclerosis, occur very often in the walls of 
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shape, and size to permit of the desired 
calculations Table I indicates the dis- 
tribution of cases between the two forms 

TABLE I — RADIATION EFFECTS OBSERVED 
IN 201 CASES OF CARCINOMA OF THE BREAST 
TREATED BY PRE-OPERATIVE IRRADIATION 


Radiation 

Effect 

Breast 

Treated by 

X rays 

Treated by 
Radium Pact 

No 

Cases 

Per 

Cent 

No 

Cases 

Per 

Cent 

0 

54 

39 

25 

40 

1 

14 

10 

10 

16 

o 

14 

10 

4 

6 

3 

30 

19 

10 

10 

4 

30 

22 

14 

22 


Total Cases 138 83 


of radiation therapy, namely, 138 x-ray 
cases and 63 radium pack cases The 
radiation effects are recorded, and graded 
according to the Stewart scale above 
quoted It is thought that grouping 
together R E B 3 and R E B 4 is justi- 
fied Dr Ewmg and Dr Stewart feel 
that the R E B 3 cases show such severe 
radiation damage that they probably will 
not show a return to activity and will 
probably go on to complete sterilization 
In that event, the end-results as far as 
radiocurabihty is concerned, would be the 


same In this analysis, the two groups 
will be placed together with the under- 
standing that they do not represent ex- 
actly the same condition, as far as radia- 
tion effects are concerned For purposes 
of analysis, it was likewise thought best to 
place together groups R E B 1 and R E B 
2 While the changes observed in these 
groups are varied enough to allow the pa- 
thologist to differentiate them, the differ- 
ences in the changes in either group are 
not so marked as to preclude their inclu- 
sion together for the purposes desired 
It is important to know whether the 
clinical opimon of degree of regression 
gives a true picture of the radiation effect 
obtained The degree of clinical regres- 
sion is frequently expressed in rather in- 
definite terms, which are, therefore, of rela- 
tive value only For purposes of analysis 
it was necessary to assign some sort of 


TABLE II 


Clinical regression Grade 0 

Increase m sue of tu- 


mor or no change 

Grade 1 

Slight decrease in size 


of tumor 

Grade 2 

Considerable de- 
crease ’ Marked 

decrease ’ Restd- 
uat thickening only ” 

Grade 3 

Complete clinical dis- 
appearance of tumor 


TABLE in COMPARISON BETWEEN RADIATION EFFECT AND CLINICAL REGRESSION 

OF BREAST CANCERS 


X rays 


Clinical 

Regression 

Total No 
Cases 

R E 0 

RE 1 and 2 

R E 3 and 4 

No 

Per Cent 

No 

Per Cent 

No 

Per Cent 

0 

9 

7 

7S 

2 

22 



1 

22 

15 

— 

6S 

5 

23 

2 

0 

o 

30 

13 

43 

10 

33 

7 

24 

i 

58 

10 

18 


11 40 

71 


Radium 


0 

2 

o 

100 

« 

0 

0 

Usai 

EES 

5 

3 

80 

a— 

40 

0 

o 


14 

28 

G 

0 

43 

21 

S3 

50 

4 

1 

21 

7 

75 
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fication due to injury, and (4) localized 
ossification (Fig 25), without a history of 
injury 



Fig 25 Ossified hematoma in the lower por- 
tion of the left femur The hematoma followed 
injury and later ossified 


Various theories have been advanced as 
to the cause of ossification in the muscles 
The most plausible one is that the injury 
produces a hematoma and the coagulated 
blood is transformed into bone by way of 
fibrous tissues and cartilage A tear of the 
periosteum may produce new bone forma- 
tion Infection in the muscles may be fol- 
lowed by ossification as a repair process 

In the generalized type, muscle bundles 
undergo transformation into bone without 
the history of injury In the circumscripta 
form, locahzed ossification occurs from re- 
peated trauma When this occurs in the 
adductor longus, it is called “rider’s bone” 
and when in the brachiahs, it is known as 
“fencer’s bone ” 

""he ossification following injury is the 
mod common type The bone in the soft 
tissue is laid down in paths resembling 
muscle bundles lying parallel to the shaft 
and never arranged at nght-angles The 


formation of bone in operative scars is pro- 
duced by wandering osteoblasts, most 
likely the result of accidental injury to the 
ensiform or pubic bones 
In normal ossification we deal with an 
accumulation of lime salts within the 
stroma or cells of a tissue that has usually 
undergone certain preparatory changes in 
the way of formation of more or less homo- 
geneous ground substance but has not suf- 
fered a total loss of vitality, though the 
vitality is possibly decreased 
Pathologic calcification is similar insofar 
as we have to deal with deposition or par- 
tial loss of vitality and which very fre- 
quently are hyaline 

Ossification is accomplished only in 
varieties of connective tissue, but calcifica- 
tion may involve any sort of cell or tissue 
provided it is degenerated sufficiently 
Finally, it should be stressed that any area 
of calcification is likely to be replaced by 
bone 

SUMMARY 

(1) Various factors contributing to cal- 
cification m the soft tissues are discussed 

(2) Illustrations are submitted to show 
the wide range of possible anatomic sites 
that may be involved 

(3) There is abundant evidence of calci- 
fication occurring in normal and pathologi- 
cal tissues which is frequently of impor- 
tance from a radiological point of view 
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TABLE V — RELATION BETWEEN TUMOR DOSE AND RADIATION EFFECT 

X-rays 


Tumor Dose 
(TED) 

Total No 
Cases 

Radiation Effect 

RE 0 | 

RE 1 and 2 

R E 3 and 4 

No 

Per Cent S 


Per Cent 

No 

Per Cent 

Less Than 2 

9 

6 

— 

■ 

0 

3 

33 

2~1 

68 

29 

■ 

18 

26 

21 

31 

4-6 

45 

16 


8 

27 

21 

47 

More Than 6 

16 

3 

18 

2 

13 

11 

69 

Radium 


Less Than 1 

8 

2 

25 

* 

63 

mm 

12 

HH 

46 

21 

■a 


— 

Em 

39 

2-3 

9 

2 

1 
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More accurate data for comparison 
than the clinical regression are to be found 
in the relationship existing between the 
microscopic radiation effect and the cal- 
culated effective dose (TED) delivered 
For example, in Table V we see that in 
the x-ray group, the percentage of R E B 0 
cases falls (67 per cent-18 per cent) as 
the calculated tumor dose increases At 
the same time, the percentage of R E B 3 
and R E B 4 cases rises (33 per cent-69 
per cent) as the tumor dose increases 
Such data confirm the usual statement 
that the larger the minimum dose delivered 
to the tumor, the more likely is its radiation 
effect to fall m the higher groups It might 
be pomted out that doses in excess of 6 
TED are desirable, smce 69 per cent of 
the cases receiving this dose showed a 
radiation effect of REB 3 or R E B 4 
It is obvious that in any particular case 
there is a definite relationship between the 
amount of radiation falhng on the skin 
and the amount of effective radiation 
reaching the tumor It would seem ap- 
parent that the larger the skin dose, the 
larger will be the effective radiation dose 
received by the tumor But, since the 
tumors are situated at different depths, 
this does not always hold true, and it must 
be pomted out that expressions of dosage 
per skin portal are insufficient for clinical 
reports Reference to any set of depth 
dose curves will make this point obvious 
Attention has already been called to the 


fact that a tumor situated close to the skin 
surface can receive a larger effective tumor 
dose from a comparatively small dose on 
the skm than a tumor much more deeply 
placed and receiving a much larger dose 
on the skm 

In Table VI we have tabulated the cases 
according to the dose of radiation falhng 
on the skm, with their calculated mi nim um 
effective tumor dose In the x-ray group 
the majority of the cases received greater 
than 1,800 r per skm portal, in the radium 

TABLE VI —RELATION BETWEEN SKIN DOSE 
AND TUMOR DOSE 


X rays 


Shin 
Dose 
in r 

Total 

No 

Cases 

Minimum Tumor Dose m 
Terms of T E D 

Less Than 

4 TE D 

Greater Than 

4 TE D 

No 

Per 

Cent 

No 

Per 

Cent 

Less 

Than 

1 800r 

62 

48 

78 

14 

22 

More 

Than 

1 800 r 

76 

25 

33 

51 

67 

Radium Pact 

Less 

Than 

25 000 
mg hr 

44 

IS 

1 

26 

59 

More 

Than 

25 000 
mg hr 

19 

6 

32 

! 

13 

bS 































ROENTGEN THERAPY OF DUPUYTREN’S CONTRACTURE 1 

By S R BEATTY, M D , Madison, Wis 
Senior Resident m Radiology, University of Wisconsin Medical School 


UPUYTREN’S contracture is the 
term apphed to a flexion deformity 
of the hands caused by thickening 
and shortening of the palmar fascia It 
was first described by the French surgeon, 
Dupuytren, in 1S32 Infrequently this 
condition is found in the feet 
A definite etiologic factor has not been 
determined Trauma, infection, plumbism, 
and heredity are all factors that have been 
considered, but as brought out by Meyer- 
dmg (2) m his series of 273 cases and by 
many others, none of these is present in a 
predominant number of cases The heredi- 
tary factor is accepted as being important 
by most of those who have studied these 
cases Trauma is not accepted as being 


The usual treatment is surgical, and the 
results, m the hands of a competent sur- 
geon, may be excellent The technic re- 
quired is meticulous, requiring skillful 
dissection and careful preservation of the 
tendons, nerves, and vessels enmeshed in 
the tough fibers of the hypertrophied fascia 
The chief objections to surgery are the 
danger of infection, the possibility of in- 
jury to the small but important vessels and 
nerves, the prolonged period of immobiliza- 
tion in extension required, and the dis- 
inclination of many to submit to a rather 
serious operative procedure 

Little has been written concerning the 
radiologic treatment of Dupuytren’s con- 
tracture In an admittedly incomplete re- 



other than a possible predisposing factor 
The incidence is relatively low, even an 
approximate figure being difficult to esti- 
mate, but the condition is not rare, as 
several authors report rather large senes 
of cases 

The pathology is that of a gradually de- 
veloping contracture of the palmar fascia 
with increasing flexion deformity of the 
fingers and palms, usually starting as a 
nodule at the base of the ring finger and 
increasing to involve all or part of the 
palmar fascia and its extensions The 
tendon sheaths are not intrinsically in- 
volved The fibrous tissue becomes m- 


view of the literature but scanty reference 
to treatment of this condition by the 
roentgen ray has been found (3) A few 
papers on radium therapy have been pub- 
lished, but these are confined, as far as can 
be determined, to the European literature 

( 1 , -i) 

A method of treatment involving none 
of the objections to surgical intervention 
previously mentioned, which can be ear- 
ned out without loss of time, or the causing 
of pain or inconvenience to the patient, 
should, if results are at all comparable, be 
preferable to surgery No large senes of 
cases treated by roentgen therapy has been 


creased and compact, and lymphocytic 
infiltration is frequently present 

The condition is usually progressive, 
tending to involve the entire fascia and 
produce cnpphng flexion deformities of the 
fingers Occasionally a case becomes sta- 
tionary The diagnosis is made on the 
presence of thickened nodules m the palms 
at the base of the fingers or from the char- 
acteristic flexion deformities of the more 
advanced cases 

Tfrom the Department of Radtology and Phystcal 
Therapy, University of Wisconsin 0] 


reported, so that statistical comparison is 
impossible In any event, the undisturbed 
anatomy present after roentgen therapy 
permits the more radical procedure in the 
event of an unsuccessful result without con- 
siderable loss of time, and the fear of sur- 
gery frequently inclines the sufferer to 
years of procrastination while the disease 
progresses 

The technic of roentgen treatment used 
m this department is based on the ad- 
ministration of moderate doses of lightly 
filtered roentgen rays at weekly intervals 
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TABLE V — RELATION BETWEEN TUMOR DOSE AND RADIATION EFFECT 

X-rays 


Tumor Dose 
(TED) 


Radiation Effect 

Total No 
Cases 

RE 0 | 

RE 1 and 2 

RE 3 and 4 

111 

Per Cent 

No 

Per Cent 

No 

Per Cent 

Less Than 2 

9 


67 


0 

3 

33 

2-4 

68 

29 

43 

IS 

26 

21 

31 

4-6 

45 

16 

36 

8 

27 

21 

47 

More Than 6 

16 

3 

18 

2 1 

13 

11 

69 

Radium 

Less Than 1 

8 

2 

25 

5 

63 

1 

12 


46 

21 

46 

7 

15 

18 

39 

2-3 

9 

2 

22 

2 

22 

5 

56 


More accurate data for comparison 
than the cluneal regression are to be found 
in the relationship existing between the 
microscopic radiation effect and the cal- 
culated effective dose (TED) delivered 
For example, in Table V we see that in 
the x-ray group, the percentage of R E B 0 
cases falls (67 per cent-18 per cent) as 
the calculated tumor dose increases At 
the same time, the percentage of R E B 3 
and R E B 4 cases rises (33 per cent-69 
per cent) as the tumor dose increases 
Such data confirm the usual statement 
that the larger the minimum dose delivered 
to the tumor, the more likely is its radiation 
effect to fall tn the higher groups It might 
be pomted out that doses m excess of 6 
TED are desirable, smee 69 per cent of 
the cases receiving this dose showed a 
radiation effect of REB 3 or REB 4 
It is obvious that m any particular case 
there is a definite relationship between the 
amount of radiation falling on the skin 
and the amount of effective radiation 
reaching the tumor It would seem ap- 
parent that the larger the skin dose, the 
larger will be the effective radiation dose 
received by the tumor But, smee the 
tumors are situated at different depths, 
this does not always hold true, and it must 
be pomted out that expressions of dosage 
per skin portal are insufficient for clinical 
reports Reference to any set of depth 
dose curves will make this point obvious 
Attention has already been called to the 


fact that a tumor situated close to the skm 
surface can receive a larger effective tumor 
dose from a comparatively small dose on 
the skin than a tumor much more deeply 
placed and receivmg a much larger dose 
on the skm 

In Table VI we have tabulated the cases 
according to the dose of radiation falhng 
on the skm, with them calculated minimum 
effective tumor dose In the x-ray group 
the majority of the cases received greater 
than 1,800 r per skm portal , m the radium 

TABLE VI — RELATION BETWEEN SKIN DOSE 
AND TUMOR DOSE 


X rays 


SLrn 
Dose 
in r 

Total 

No 

Cases 

Minimum Tumor Dose in 
Terms of T E D 

Less Than 

4 TED 

Greater Than 

4 TE D 

No 

Per 

Cent 

No 

Per 

Cent 

Less 
Than 
1,800 r 

62 

48 

78 

14 

22 

More 

Than 

1 SOOr 

76 

25 

33 

51 

67 

Radium Pack 

Less 

Than 

25 000 
mg hr 

44 

IS 

1 

20 

59 

More 
Than 
25,000 
mg hr 

19 

6 

1 

32 

13 

' 

08 
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therapy in skilled hands, the absence of 
pain, avoidance of hospitalization and in- 
terference with occupation, and the ab- 
sence of contra-indications one should con- 
sider this method of treatment before re- 
sorting to the more radical surgical pro- 
cedure There are, undoubtedly, some 
cases which are not good subjects for 
roentgen therapy and which are more 
suitable for surgery to begin with The 
indications should be carefully worked out 


for each individual patient with close co- 
operation of the surgeon and radiologist 
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with the group of small tumors a larger 
percentage of them received a large dose 
than received a small dose The reverse 
of this condition is seen when large tumors 
are studied 

TABLE IX — RELATION BETWEEN TED AND 
SIZE OF TUMOR 


X rajs 


Tumor 

Size 

Total 

No 

Cases 

Threshold Doses 

Less Than 

4 TE D 

Greater Than 

4 TE D 

No 

Per 

Cent 

No 

Per 

Cent 

Small 

59 

27 

46 

32 

54 

Large 

79 

46 

5S 

33 

42 

Radium 

Small 

26 

5 

19 j 21 

00 

Large 

37 

19 

51 j 18 

49 


A question arose as to whether the radia- 
tion effects observed might bear some 
relationship to the age oj the patient The 
ages varied from 30 to 78 years How- 
ever, the percentage of the young and old 
with radiosensitive tumors was approxi- 
mately the same Apparently the poor 
prognosis m cancer of the breast m young 
individuals is not due to differences m 
tumor radiosensitivity 
It has been argued by some that many 
of the cases showing advanced degrees of 
radiation effects might eventually go on to 
complete sterilization if not operated upon 
In this group of cases the time interval 
between completion of treatment and the 
operation varied from 6 to 416 days 
However, the percentage of cases falling 
into the various radiation effect groups 
did not vary widely in any of the groups, 
therefore the time element necessary for 
sterilization of the tumor seems to be of 
less importance than was anticipated 
In calculating these doses, no attention 
was paid to the time factor in irradiation 
tune, or the accumulation effect Since 
in either senes all cases were treated in 
approximately the same time, they are 
directly comparable m themselves How- 


ever, before comparing the radium and 
x-ray results, it is necessary to consider the 
tim e factor With the radium pack, the 
entire treatment to the primary lesion 
was a dmini stered in six days or less, to 
any one field in five days or less, and each 
individual dose was 90 per cent of the 
threshold dose With the x-rays, the 
entire treatment consumed on an average 
of 21 days, and the dose to any given field 
usually about 18 days, each individual dose 
being about 60 per cent of the threshold 
One of us, with Dr MacComb, has made 
an extensive study of the recuperation of 
human skin under roentgen and gamma 
radiation (see Fig 1) or the accumulation 
of radiation effect therein (7 and 8) While 
our work was, of necessity, limited to 
mild reactions, it offers very suggestive 
information in irradiations of the type un- 
der consideration in this report The 
figure shows the relative recuperation in 
the skm m any given field, from the two 
types of therapy used The total cumula- 
tive dose from 24,000 mg -hr of gamma 
radiation is 1 6 threshold dose, that from 
1,800 roentgens is 1 4 threshold dose In 
other words, although the total dose from 
the radium was 2 7 threshold doses, and 
from the x-rays 3 6, actually because of 
the time factor (or the spreading out of the 
x-rays over many more days) the cumula- 
tive dose m the skm is 15 per cent more 
from the radium than from the x-rays 
The cluneal findings bear this out No 
serious and permanent skm damage re- 
sulted from x-ray therapy, while t his was 
not infrequently observed from radium 
With regard to accumulation m the 
tumor, no information is available The 
whole underlying reason for divided doses 
rests on the assumption that recuperation 
is less m tumor cells than m normal ones 
In this case, recuperation must be less m 
tumor cells than m the skm Whether 
recovery from the effect of radium and 
of x-rays proceeds at the same rate is also 
unknown In the skm the rate for radium 
is somewhat less than for \-rays, and the 
cluneal impression is that this is also ap- 
plicable to the tumor In any case, it is 






radiology 


10 cm 

Depth Dose 
50 sq.cn Ar£a 



F,g I Nomogram for calculatmg 10 cm percentage depth doses under portals of different sues 


’Copies of these charts 8 X 10 in m size, can be obtained for ten cma , , , 
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Before treatment was initiated, careful 
measurements had been made relating to 
the exact tumor size, thickness, depth, 
and position m the breast With all the 
physical factors of radiation treatment at 
hand, a study was then made, correlating 
the tumor dose (TED) with the resultant 
radiation effect in the tumor 

Differing radiation effects are grouped 
according to a scale of microscopic changes 
In both the series treated by x-rays and 
that treated by the radium pack, certain 
facts were apparent 

1 The clinical impression as to the 
residual tumor can be fairly well relied 
on (71 per cent for x-ray cases and 75 per 
cent for radium pack cases) to express the 
radiation effect obtained 

2 The larger the minim um tissue dose 
delivered to the tumor, the more likely is a 
profound radiation effect to be obtained 

3 It is necessary to dehver by x-rays 
at least six threshold skm doses within 
three weeks, and with radium almost 
three threshold skm doses within six days 
to the deepest portion of the tumor, if 
the maximum radiation effects are to be 
obtained m 70 per cent and 56 per cent, 
respectively 

4 There is a definite relationship be- 
tween the size of the tumor mass and the 
radiation effect obtained 


5 The chance of obtaining a high 
radiation effect decreases as the size of 
the tumor increases 

6 Smce tumors vary enormously m 
size, as well as the amount of overlying 
tissue, it is evident that from the same 
beam of irradiation, very different doses 
may be delivered to the most deep-lying 
tumor cells The inadequacy of expressing 
radiation dosage as a certain number of 
roentgens, or of milhgram-hoiirs per port, 
is evident 

7 The age of the patient and the dif- 
ferences m interval between completion 
of irradiation and operation had no ap- 
parent influence on the radiation effect 
observed m the tumor in this senes of 
cases 
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Nomogram for calculating 10 cm percentage depth doses under different focal distances 


percentages of these 
tance was chosen as a 


This particular dis- 
basis for calculation 


because the majority of investigators have 
used it m their measurements In Table 



WIDMANN, OSTRUM, AND FREED CALCIFICATION AND OSSIFICATION 


599 



Fig 3 Fig 4 Fig 5 

Fig 3 Discrete calcified shadows uniformly distributed throughout both lungs with an old healed lesion 
in the right apex The calcified shadows represent healing of a miliary tuberculous dissemination in both 
lungs 

Fig 4 Two triangular calcified shadows in the region of the adrenals Intravenous study shows both 
kidneys, well outlined, with slightly dilated pelves, but with normal cahces The calcified shadows are due 
to calcification occurring as a result of tuberculosis (Addison's disease) 

Fig 5 Irregular calcified shadows surrounding the bodies of the first and second lumbar vertebra, as a 
result of calcification in a cold abscess due to tuberculosis, the tuberculous process in the bodies of the ver- 
tebra having cleared up and the abscess entirely calcified 


If calcium is m excess, a certain amount 
forms the insoluble phosphate and a con- 
siderable amount is excreted as other salts 
The excretion of calcium occurs through 
the kidney and large bowel So we see the 
formation of calculi due to excessive excre- 
tion of calcium, through the kidney, from 
over-absorption due, m turn, to acid bowel 
content Again, renal calculi are observed 
in certain bedridden patients, in cases in 
which decalcification often is due to inac- 
tivity, leading to the abnormal excretion 
of calcium, with deposition The calculi 
may disappear when the patient resumes 
active life 

(B) Vitamin D — Vitamin D is essen- 
tial to normal calcium and phosphorus 
metabolism It is indispensable for main- 
taining the normal calcium and phosphorus 
concentration and ratio in the blood and 
for the normal formation of bone There is 
an increased net retention of calcium and 
phosphorus brought about through the re- 
sultant of two opposing factors (1) The 
increased absorption from the diminished 
excretion mto the intestines, (2) the in- 
creased elumnation by the kidneys (5, G, 7) 


Hypervitaxrunosis D can cause wide- 
spread calcification in the arteries and 
possibly in other tissues (8) In children, 
we have seen hypervitaminosis D cause an 
unusually dense zone of calcification m the 
metaphyses of the long bones 

(C) Parathormone — The physiological 
effects of the parathyroid hormone have 
been briefly outlined by Aub (9) 

(1) To raise the blood calcium and lower 
the blood phosphorus 

(2) Possibly to increase the ionized cal- 
cium in the blood 

(3) To increase the calcium and phos- 
phorus excretion in the unne 

(4) To obtam calcium for this incr eased 
demand either from a large amount of 
ingested calcium or from the stores 
m bones with the mechanism still 
not definite 

We have all seen the bone changes of hyper- 
parathyroidism 

(O) Other Ductless Gland Secretions — 
The effect of some of the other ductless 
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HalfValue IN Mms or Copper 



Fig 3 Chart shows 10 cm percentage depth doses under x-ray beams of different qualities, when the 
portal area is 50 sq cm and the focal distance 40 cm 


the first or area nomogram is used A Ime 
is passed from the point marked 200 on 
the right-hand scale, through the point 
marked 48 on the middle scale This 
intersects the left-hand scale at approxi- 
mately 35 per cent, which is the dose when 
the area is 50 sq cm and the distance 122 
cm To find the dose when the focal dis- 
tance is 40 cm , the second or distance 


when the area of the portal is reduced to 
50 sq cm and the distance to 40 cm , is 
found to be 27 6 per cent 
A large amount of data relating to per- 
centage depth doses under beams of dif- 
ferent qualities has been treated in this 
way The results shown m Figure 3 were 
derived from measurements of four groups 
of investigators, each of whom obtained 


nomogram is employed A line passing 
through the point marked 120 on the right- 
hand scale and that marked 35 (the value 
ob tain ed in the first operation), intersects 
the left-hand scale at approximately 29 


per cent This, therefore, is the per- 
centage depth dose when the half value of 
the beam is 2 6 mm of copper, the area 50 
sq cm , and the distance, 40 cm This 
value is entered m Table IV in the last 
column When all of the data given by 
Mayneord and Roberts (4) are treated m 
this way, it is found that those relating to 
depth doses when the half value m copper 
,s 2 6 are very much alike the average 
being 29 7 per cent Similarly, when the 
half value of the incident beam is ; 1 - mm 
of copper, the percentage depth dose. 


depth doses under several different qualities 
of radiation Other data have been similarly 
analyzed but are not shown in the figure 
The values obtained from Holthusen and 
Braun's extensive series are, m general, 
higher than the average, those of Grebe 
and Nitzge are lower The differences are 
not large The curve drawn to fit the 
various pomts must necessarily he a com- 
promise The maximum deviation from 
the curve is 1 4 per cent The curve thus 
shows with fair precision the 10 cm 
percentage depth doses when the portal 
area is 50 sq cm and the distance 40 cm 
for all qualities of beams whose half values 
in copper lie between 0 30 and 2 6 mm Or, 
expressed m other terms, for the range of 
qualities represented by 100 kv and 



served in exophthalmic goiter (10, 12), and 
calcium excretion is mcreased m exophthal- 
mic goiter after administration of desic- 
cated thyroid (9) 

The thymus (13, 14) and the sex glands 
(15, 10, 17, IS) apparently take some part 
m calcium metabolism but the influence of 
the spleen, posterior lobe of the pituitary, 
and the adrenal gland n> still not definitely 
established (2) 


- -o — outfit, aunu uvuiu tumor mass 

uniform m outline, filling the entire pelvis (litho- 
pedion) due to death and calcification of a fetus 
rig 13 (below) Dense irregular calcified shad- 
ows in a cystic goiter present for 20 years and 
recently undergoing malignant changes 


(£) Hydrogen Ion Concentration —The 
concentration of hydrogen ions m a given 
tissue may be an important factor control- 
ling the deposition of calcium m that an al- 
kaline reaction favors calcium deposition 
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Fik 4 The logarithms of percentage depth doses when plotted against the depth in centimeters tend to 
fall along straight hues This figure can be used for determining depth doses at various levels if the 10 cm 
percentage depth dose is known For explanation see text 


points tend to fall along exponential 
es as shown are Figure 4 The ex- 
mental data are taken from various 
ces to illustrate the wide range of 
ation conditions within which this ex- 


ponential relationship is found The data 
for the curve marked 11 were obtained 
with the use of a beam of 1,000 kv (11), 
those for curve 5, from measurements made 
with a beam having a half value of 0 11 
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The experimental deposition of calcium 
by intravenous or mtrapentoneal injection, 
at a distance from the site of introduction, 


also given rise to calcium deposits (35, 36) 
In these last experiments, the distribution 
of the calcium is similar to that occurring 



Fig 17 Fig 18 

Fig 17 Irregular dense calcified shadow, 2 X 3 cm in diameter in the right 
frontal region due to a tuberculoma m the brain 

Fig 18 Many nodular calcified shadows ranging from 3 mm to 1 cm in diame- 
ter, distributed in the brain These shadows are present in the meninges and 
represent healed tuberculous lesions 



Fig 19 A Fig 19.5 

Fig 19 -1 Postero-antenor view Extensive calcification in the aorta and a 
calcified oval shadow which is in the heart mass, above the diaphragm typifying 
calcification in the aortic ring ° 

Fig 19 B Left oblique view Extensive calcification and tortuosity of the 
aorta and the calcified oval aortic nng in the posterior portion of the heart is shown 
to better advantage 


has also been obtained (34) It has also 
been produced by the addition of acid to 
the diet, possibly by causing increased ab 
sorption of calcium Experimental ad- 
ministration of parathyroid hormone and 
of toxic doses of irradiated ergosterol have 


in disease, m cases in which the direct in- 
jection of calcium gives nse to an unusual 
distribution 

DYSTROPHIC CALCIFICATION 

When the organism has a portion of dead 
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the points tend to fall along exponential 
curves, as shown are Figure 4 The ex- 
perimental data are taken from various 
sources to illustrate the wide range of 
radiation conditions within which this ex- 


ponential relationship is found The data 
for the curve marked 11 were obtained 
with the use of a beam of 1,000 kv (11), 
those for curve 5, from measurements made 
with a beam having a half value of 0 11 
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smaller than the Cysticercus, being usually and in which they may present a serious 
the size of a grain of sand and is difficult to diagnostic problem The cranial cavity 
see with the naked eye is such a structure (38) Normally, one 



Fig 21-A Fig 21-5 

Figs 21 -A and 21-5 Calcified long sapenous vein The denser calcified 
shadows are in the valves of the veins and the calcification is not uniform, as in the 
arteries 


Calcification in tendons, particularly in 
the tendon of the supraspinatus muscle, 
and in the various bursse, is a very frequent 
finding In the shoulder, the calcium de- 
posit is usually in the supraspinatus ten 
don and, due to its close proximity to the 
subachromial or subdeltoid bursa, the 
diagnosis of a calcified bursitis is usually 
made (37) The shadow may vary from a 
few millimeters to several centimeters in 
diameter The amorphous carbonates and 
phosphates form a liquid mass between the 
fibers of the tendon with no capsule or 
limiting membrane 

A common site of ossification is in the 
adnlles tendon, especially after injury 
This is also seen m the jomt capsules, par- 
ticularly m the femur 

There are certain parts of the body in 
which calcified areas are commonly seen 


may see calcification occurring in the pineal 
gland and choroid plexus, the falx cerebri, 
and in the tentorium, particularly about 
the sella turcica, especially in that portion 
connecting the posterior elinoids with the 
petrous ridges Usually, calcification in 
any other area within the skull suggests a 
tumor Rarely, tuberculosis (Fig 17) as 
a single lesion or even multiple tuberculo- 
mas (Fig 18) may be noted The pineal 
gland is calcified in approximately 50 per 
cent of cases Calcification occurs less fre- 
quently m the choroid plexus than it does 
in the pineal gland A similar punctate 
type of calcification occurs in psammomas 
but the opacities in psammomas are larger 
and more numerous and the situation is 
different The calcifications in the falx are 
most often seen as oblong or irregular 
opacities they are never round and there 



THE IMPORTANCE OF STATEMENT OF TUMOR DOSE 
IN RADIOTHERAPY 1 

By JOHN R NUTTALL, MD,DMR, Manchester, England 


NE feels constrained to apologize for 
the introduction of this somewhat 
unscientific — I was almost going to 
say “appeal” — among a senes of scientific 
papers May I offer as excuse my own 
difficulties as a beginner m radiotherapy, 
and my conviction that just as it was nee- 
essary to have a universal unit of dosage, 
so it is becoming important that the many 
radiotherapeutic clinics in the world should 
mean one and the same thing when they 
state dosage 

At the present time there are many dif- 
ferent methods m common use of describing 
dosage For example, in some climes the 
total number of roentgens given to all 
the skin fields is stated Other clinics use 
the even looser form of merely statmg the 
kv , ma , number of fields, and total tune of 
irradiation to a field Doses are described 
as measured “in air” in one center, and as 
“with back-scatter” in another In ra- 
dium work, statement of the total milli- 
gram-hours is still widely accepted as be- 
ing a description of dosage, although a 
slight increase in radium-lesion distance, 
or of treated area may double them State- 
ment of dose to tumor is used in still other 
clinics 

This confusion of expression makes ex- 


doses of \- and gamma-rays can both be 
measured in terms of roentgens Further- 
more, unlike most other therapeutic agents 
whose dosage is of necessity described as 
being the amount given to whole-body ex- 
posure via the gastro-mtestmal tract, hy- 
podermically, or intravenously, irradiation 
dosage can be stated in terms of the amount 
delivered to the actual part under treat- 
ment 

The patient, after all presents himself 
at a clinic for the treatment of his tumor 
However the individual radiotherapist may 
approach the problem of the treatment of 
his patient, fundamentally he sets out to 
deliver a dose of irradiation which will be 
lethal to the tumor, and to deliver it m a 
manner as little harmful as possible to the 
surrounding normal tissues It would ap- 
pear reasonable, therefore, for him to 
think and speak and write in terms of the 
dosage it is necessary for him to give to 
the tumor he is treating, rather than m 
terms of that given to the normal tissue 
which he would prefer entirely to avoid ir- 
radiating were it possible for him to do so 
Exact knowledge of tumor radiosensi- 
tmty is directly dependent upon knowl- 
edge of the response of tumors of similar 
histology to knowm doses of irradiation 



act appreciation of an author’s technic 
very difficult from reading his articles or 
hearing his dissertations, and, because of 
this, hinders the progress of a branch of 
medicine which is sufficiently tied to the 
mathematical science of physics to be po- 
tentially a fairly exact science itself It 
appears particularly unfortunate that no 
standard method of statement of dosage 
is in use when it is borne in mind that al- 
ready an internationally accepted unit of 
dosage is available for x-ray work, and 
when there is every reason to believe that 

^Presented before the F.fth lntonat.ooal Congress 
of Radiology m Chicago, Sept 13-17 1937 


The most obvious way of obtaining in- 
formation of radiosensitmty is the exami- 
nation of the results of all the ordinary 
cluneal treatments carried out in as many 
clinics as possible This appears to be the 
only means of reviewing a sufficiently large 
number of cases to afford reliable data 
Statement of tumor dose as the salient 
item on the routine treatment record sheets 
is necessary if the material is to be usable 
for scientific observation of this land 

Advances in radiotherapeutic technic 
are the result of experiments earned out 
because the therapist is dissatisfied with 
his present work, and believes he can prove 
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Fig 23-/1 Fig 23 B Fig 24 

Fig 23 A Calcinosis universalus Irregular calcified areas in the fascia muscles, and subcutaneous tis- 
sues of the thigh separated from the bone and running parallel to the soft structures of the leg 
Fig 23 B Irregular calcification in the fascia and muscles around the elbow and arms 
Fig 24 Myositis ossificans showing layers of ossified bone in the muscles of the left lower leg separated 
from the shaft but running parallel to it 


the aorta, especially in the region of the 
knob, and in the lower abdominal portion 
These plaques are a very common finding 
m the lower extremities, particularly in 
diabetic patients The walls of aneurysms 
(Fig 20, A and B) very frequently show 
calcification m the sac Phlebohths fre- 
quently form m the pelvis (Fig 21), with 
the vems showing a solid ossification with 
rounded dense areas near the valves 

CALCINOSIS 

Calcinosis may be defined as the abnor- 
mal deposition of calcium salts m the skin, 
subcutaneous tissues, muscles, and the 
tendons of the body (41) It may be sub- 
divided mto two general groups — calcinosis 
circumscripta and calcinosis universalis 
In calcinosis circumscripta (Fig 22), the 
calcific deposits are primarily limited to 
the extremities and their deposition is fre- 
quently symmetrical The deposits of cal- 
cium are often found around the joints 
The condition is most prevalent in persons 
m the second half of life In calcinosis uni- 


versalis, there is a tendency for widespread 
multiple calcareous deposits not only in the 
skin but m the deeper structures (subcu- 
taneous tissues, muscles, and tendons) es- 
pecially m the region around the joints 
Calcinosis universalis (Fig 23) is observed 
m patients in the younger age groups, most 
frequently in the first two decades of life 
The pathogenesis is as yet undertemnned 
The blood calcium m practically every 
case of both types has been normal The 
condition may be related to dermatomyosi- 
tis and scleroderma Roentgen examina- 
tion may make the diagnosis m cases in 
which nodules are not palpable by physical 
examination and this point cannot be 
stressed too strongly 

MYOSITIS OSSIFICANS 

When ossification occurs in the soft tis- 
sues, particularly in muscles, it is usually 
termed “myositis ossificans ” There are 
four types of myositis described (42, 43) 
(1) progressive, (2) myositis cncumscnpta 
(3) localized myositis (Fig 24), with ossi' 


624 


RADIOLOGY 


field is entered upon this after every treat- 
ment In a conspicuous position, in a 
contrasting color of ink, so that it im- 
mediately catches the doctor’s eye each 
time the patient attends for follow-up ex- 
amination, is a statement of 

Method /Radium Tumor dose 

( Jv-ray 

Over-all time Skm doses 

This is the only information about dosage 
copied on to the analysis cards of the sta- 
tistical department 

It is very necessary for rapid advance in 
radiotherapeutic science that both the 
routine and experimental work of all 
centers should be readily comparable 
To achieve ready comparability it would 
appear that, however much detail may be 
given, simple statement of two things is 
essential (1) The result of the irradiation 
(was the lesion cured, or was it not ? ), 

(2) how much irradiation had to be given 
to achieve that result (what was the tumor 
dose ? ) 

There are, of course, many technical 
difficulties in the reahzation of a universal 
standard description of dosage, quite apart 
from those directly related to differing 
personal opinions In x-ray therapy the 
depth dose phantom charts greatly sim- 


plify matters Similar data are available 
in the use of the radium “bomb ’’ It is, 
however, essential that the beams from 
each port of entry shall m fact cross in the 
tumor for summation of the depth doses 
to give the tumor dose Correction for 
lessened density due to the large amount 
of air must be made m intrathoracie radio- 
therapy When radium is used in the 
form of multiple sources, either mtersti- 
tially or on applicators, the physical dis- 
tribution of the sources must be such as to 
give homogeneity at the level of the lesion. 
A reasonable assessment of tumor dose 
can, however, be stated m any treatment 
earned out in conformity with modem 
physical conceptions of radiotherapy, and 
it is better to make a reasonable or ap- 
proximate assessment in cases in which the 
physical difficulties are great than not to 
attempt ever to state the dose at all 

A plea is, therefore, made for the prac- 
tice of stating tumor dose as the salient 
statement in describing radiotherapeutic 
technic, on the following grounds 

(1) This dose is the basic entenon of 
any treatment 

(2) It is essential for accurate knowl- 
edge of radiosensitivity 

(3) It would simplify the teaching of 
radiotherapy 

(4) It would greatly aid correlation of 
the results obtained in various dimes 
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tance for various types of tubes as they 
are affected by the angle of the target face 
The apparatus described consists of a 
simple wood-constructed tube holder for 
the roentgen tube with a special accurately 


distance is set by the apparatus Card- 
board film holders are used Enlarge- 
ments may be made by increasing the 
distance to the film Under no circum- 
stances may the kilovolt peak be increased 
above 40, as the danger of spark-over 
through the lead grid is imminent 




Fig l-B 


DESCRIPTIVE DATA 

Westmghouse Treatment Tube, 
tungsten disc (Fig 1) 

Dark ring — Actual focal spot 

Lighter halo — Margin of focal 

spot 

Wide halo — Outside edge of 
entire anode 

Universal Broad Focus, solid tungsten 
anode (Fig 2) 

Dark center — A crater on surface 
Light nng — Flat surface 
Dappled outer 

dark nng — Melted raised areas 


perforated lead diaphragm placed on an 
arc between the tube and a film which is to 
be exposed for record (Fig 1-A) 

It is also possible to study the lateral 
divergence by use of grids constructed 
in that plane It is conceivable that 
many methods of grid construction may 
be applied to the basic apparatus in the 
future The grid shown is the best found 
as yet for comparison studies, as it is pos- 
sible to obtain several exposures on the 
same film 

The tube is enervated from a regular 
x-ray machine in the usual manner 

The arc of the film and of the lead dia- 
phragm is so constructed that the appear- 
ance of the film exposed is the same as the 
composite image obtained by many hori- 
zontally placed films exposed with the 
target placed at various angles The 
saving in film for experimental purposes 
in this procedure is obvious 

It is recommended that the following 
technic be used in making the records 


on target 

Outer halo — Outer margin of 
anode 

3 Universal Medium Focus, sohd tung- 

sten anode good condition 
(Fig 3) 

Dark — Actual focal spot 

Halo — Anode 

4 Universal Fme Focus, sohd tungsten 

anode good condition (Fig 4) 
Dark — Actual focal spot 

Halo — Anode 

5 So-called Self-rectified Tube, 5-10, 
sohd copper anode containing a 
tungsten button good condition 
(Fig 5) 

Dark spot — Tungsten focal spot 
Halo — Copper anode 

Gas Tube (over 30 years old) (Fig 6) 
Appears to be platinum face and 
copper back The density of 
this spot is not the same as of the 
other tubes due to the drop in 
kvp caused by the amount of 
resistance in the circuit 


described kv p , 40 , ma , 10 , sec. 10 7 X-P 1 Small side (Fig 7) 

The dist an ce of the target to the lead grid X-P 1-4 General Electric Double 

is not to exceed 4 inches, the usual film Focus Tube (Line Focus) 
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13 Is a defective tube split target which. 

was replaced by manufacturer 
upon the strength of this picture 
(Fig 13) 

CONCLUSIONS 

1 A device is presented for expen- 
mental investigation of roentgen-ray tube 
targets 


2 It is hoped that the low cost of this 
device will permit its adoption in many 
cluucs, and as a consequence of its use many 
previously unknown facts may be brought 
to hght 

3 Some of the results obtained with 
this device are demonstrated 
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This accounts for the increase in depth dose 
with increasing size field It similarly 
plays an important r61e m skin dosage 
because the back-scatter increases the 
amount of radiation being received by the 
skin by just that amount which is being 
scattered back to the skin from the under- 
lying tissues 

Most measurements, as made in the 
United States, are made in free air This 
means that the ionization chamber which 
absorbs the radiation being measured is 
placed sufficiently far distant from any 
sohd body so that no back-scatter reaches 
it Obviously, if we so measure, we do 
not have a true indication of the amount of 
radiation which the skin is receiving The 
skin is receiving, in addition to what we 
measure, the amount due to back-scatter 
This amount is dependent upon the qual- 
ity of the radiation and upon the size of 
field bemg radiated In view of this, 
why do we not at all times measure with 
back-scatter, that is, with the ionization 
chamber on the surface of the body, instead 
of in air ? In the first place, from a strictly 
scientific point of view, the definition of 
the International Roentgen definitely ex- 
cludes scattered radiation Secondly, there 
are certain inherent technical difficulties in 
measuring with back-scatter which render 
determinations, as made by the average 
radiologist in his own x-ray department, 
subject to rather serious experimental 
errors For example, the precise position 
of the ionization chamber in respect to the 
skin surface plays an important part in 
the readings A chamber placed on the 
skin will register considerably different 
from one half-buned in the skin (as it 
should be) It has been the author’s 
practice to make all measurements in free 
air, and then to calculate from these the 
tissue dose on the skin which includes 
the sum of the incident and the back- 
scattered radiation Back-scatter deter- 
minations were made once, under carefully 
controlled conditions, and from these data 
the calculations are made In this way, 
the errors of measurements made under 
practical laboratory conditions are elimi- 


nated All measurements were made with 
a thimble type ionization chamber While 
these measurements are subject to the 
errors described by Quimby before a 
previous International Congress, they are 
made on the same basis as most other 
measurements m this country and so can 
at least be used for comparative evalua- 
tions The back-scatter data which the 
author uses are shown in the following 
table 

TABLE i 


Field Sue Percentage Bad-scatter 


Wave length 

0 15 

0.25 

040 

030 

25 sq cm 

10 

13 

6 

2 5 

100 sq cm 

30 

23 

13 

7 0 

200 sq cm 

38 

27 

16 

S 0 

300 sq cm 

43 

30 

18 

8 5 

400 sq cm 

45 

32 

20 

9 0 


This table shows an interesting sidelight 
on the effect of back-scatter from a prac- 
tical clinical side In deep therapy the 
field size is usually large, seldom less than 
15 X 15 cm From the table it may be 
seen that there is relatively little change 
m back-scatter with different large size 
fields On the other hand, in skin or 
superficial therapy in cases in which there 
are large differences in field size used, the 
total amount of back-scatter is small with 
any size field Thus, once a proper tech- 
nic is established, it is almost unnecessary 
to make allowances for different size fields, 
as any errors are almost automatically 
eliminated by the manner in which x ray 
therapy is administered 

However, in estimating depth d° se > 
the relation of scatter to air measurements 
must be fully understood in order for one 
not to be misled m regard to the tissue 
dosage bemg given All depth dose meas- 
urements must be made inherently with 
back-scatter The ionization chamber is 
first half embedded into the surface of the 
phantom for surface readings, and then 
totally into the phantom for depth read- 
ings at the required depth Under these 
conditions the measurements necessarily 
include back-scatter Ordinary clinical 
dosage measurements are made in air, 
and it has been my experience that many 
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200 kv p , it is essential that all measure- more constantly cognizant of the inter- 
ments be made on the basis of surface relationship between the dose as measured 
readmgs, or at least, if made m air, be and administered under air beam control, 
properly correlated to surface readmgs and the dose as delivered to skin and to 
Certainly, the radiologist must become tissues within the body 
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TABLE I 


Case 

History 

Lesion 

Treatment 

Result 

G W , age 72, white, 
typesetter her- 

edity, no 

Contracture as result 
of infection of hands 
and forearms 

Contraction of fascia 
to third and fourth 
fingers of right hand 
and fifth finger of 
left 

11-2-34 to 
11-13-35,9 
treatments 

Right middle finger 
much improved, 

nght fourth no im- 
provement, left fifth 
improved 

M B -R , age 65, 
white, lawyer 

Appearance of swelling 
and nodule in right 
palm sue months be 
fore first treatment 

Firm nodule in palm 
right hand 

11-23-31 to 
2-22-37,31 
treatments 
to various 
fields 

Improvement of pn- 
mary contractures, 
pam eliminated new 
nodules were resolved 
as they appeared 

Mrs J R age (?), 
white housewife 


Nodule m center of 
right palm 1 cm 
diameter hard and 
movable 

5-29-34 to 
1-29-35, 6 
treatments 

Marked reduction m 
size of nodule 

0 S , age 66 white, 
physician heredity 
no 

Nodule appeared 15 
years ago Operated 
on 1929-1930 An- 
kylosis left hand 

Contracture of entire 
palm of left hand and 
along fourth metatar- 
sal to finger 

6-5-33 and 
6-14-33, 2 
treatments 

No change — no return 

IRC age 78 
white, umv profes 
sor heredity no 

No previous operation 

Marked contracture of 
third and fourth fin- 
gers V esicular erup- 
tion in palm of right 
hand 

9-5-30 to 

10-7-30, 5 
treatments 

No change m contrac- 
ture, eruption 

cleared , loss of pain 
At present slowly in- 
creasing contracture 

J E, age 44, white, 
heredity no 

Thickening noted for 
four years in left 
palm two months in 
right 

Marked contracture of 
left palm over third 
and fourth tendon 
sheaths about 3X4 
cm Nodule in nght 
palm 1 X 2 cm 

11-4-32 and 
11-12-32 2 
treatments 

Lost — did not return 

L B , age 46 white, 
heredity no 

Cut left wrist in 1906 
Operation in 1927 re- 
lieved patient for two 
years Notes now in- 
creased contracture 
and pain 

Right third and fourth 
fingers markedly con- 
tracted second less 
so, left third and 
fourth fingers con 
tracted less Unable 
to close left hand 

8-19-30 to 
3-3-31, S 
treatments 

Relief of pam without 
much change in the 
contracture 

W H N age 52 
white heredity no 

Contractures appeared 
three years before 
admission 

Heavy fibrous contrac- 
tures of right fourth 
and left fourth and 
fifth fingers 

5-14-35 toll- 
25-35, 11 
treatments 

Marked improvement 
in contractures 

N M, age 48 white, 
laborer brother has 
same condition one 
hand 

Onset since 1928 

Fascia of third and 
fourth fingers of left 
hand third fourth 
and fifth fingers of 
nght hand indurated 
and contracted 

12-2-36 to 
8-25-37 6 
treatments 

Fingers of left hand 
can be extended com- 
pletely Result good 
but less marked m 
right hand No 
pain 

A R age 57 white 
heredity no 

Slowly progressive con- 
tracture since 1921 

Contracture of ring and 
middle fingers of 
both hands 

8-26-36 to 
9-9-36, 3 
treatments 

No improvement 


tor technic sec text 


for three to four weeks Several such, 
senes may be given at intervals of from six 
to eight weeks as progress indicates The 
technical factors used are 100 kv , 5 ma , 
30 cm FSD, filtration of 1 mm to 2 mm 
Al (H V L in Cu — Oil to 0 14 mm ), 
single doses of from 100 to 200 r (in air)] 
being vaned with the thickness and size 
of tile contracture 

We hat e had the opportunity to observe 
and treat ten cases of Dupuytren's con- 


tracture since 192S, and a summary of our 
findings is compiled in Table I Its study 
shows that in seven out of ten cases treated 
there was improvement, with loss of pain, 
reduction of palmar nodes, and relief of 
contracture In one or two cases with ad- 
vanced contracture, the relief of contrac- 
ture was marked 

It is not our purpose to discourage sur- 
real treatment, but it seems to us that 
because of the lack of nsk of roentgen 


Fig 7 


Fig 8 


Fig 9 


levels The phantom was supported on a 
track, so that it could be moved hori- 
zontally in two directions by means of 
racks and pinions A thimble type ioni- 
zation chamber was used in conjunction 
with a Victoreen condenser r meter T 


intensity was measured at centimeter in- 
tervals below the surface, along the center 
Ime and at lateral distances of 1, 2, 3, etc 
centimeters to the right (or left) of the 
center hue The values so obtained were 
related to the 100 per cent intensity on the 
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N analysis of percentage depth dose 
data reveals some simple numerical 
relationships which exist between 
the magnitude of this dose and the size of 
the portal, the focal distance, and the half 
value in copper of the incident beam 
These relations can be put to practical use 
m the calculation of approximate doses 
under widely different conditions of radia- 
tion 

The percentage depth dose is found by 
dividing the intensity measured at a depth 
by that measured at the surface The 
latter consists of the intensity of the beam 
in air plus that of the back-scattered 
radiation These terms are illustrated m 
Table I by two examples taken from 
Grebe and Nitzge's tables In the first 


which it is derived In the following dis- 
cussion only percentage depth doses at a 
depth of 10 cm will be considered 

I — THE EFFECT OF PORTAL AREA ON THE 
10 CM PERCENTAGE DEPTH DOSE 

The magnitude of the 10 cm percentage 
depth dose increases in a definite way with 
increasing portal areas The most con- 
venient method of showing this is to com- 
pare the magnitudes of doses found under 
different areas with that obtained under a 
portal of 50 sq cm In Table II are given 
the results of an analysis of data obtained 

TABLE n — THE RELATIVE MAGNITUDES OF 
10 CM PERCENTAGE DEPTH DOSES UNDER 
DIFFERENT PORTAL AREAS, COMPARED WITH 
THE DOSE UNDER A 50 SQ CM PORTAL 


TABLE I 

( From Grebe and Nitzgc) 


HVL 

Area 

Dis- 

tance 

Sur- 

face 

Int 

Actual 
Int at 
10 
cm 

Per- 

cent- 

age 

Depth 

Dose 

2 00 

0 25 

50 sq cm 
400 sq cm 

50 cm 
40 cm 

118% 

136% 

34% 

39% 

29% 

29% 


example, the surface intensity amounts to 
118 per cent (the intensity of the incident 
beam is called 100 per cent, to this is 
added back-scattered radiation, which in 
this case amounts to IS per cent) The 
actual intensity at 10 cm depth is 34 per 
cent of that of the incident beam The 

34 

percentage depth dose is, therefore, 

11S 

or 20 per cent In the second example, the 
percentage depth dose is the same as m 
the first, but the actual depth and surface 
intensities are not It is apparent that the 
percentage depth dose gi\ es no information 
as to the actual \ alues of these factors from 


Area of Portal m sq cm 



50 

100 

150 

200 

300 

400 

Holthusen and 
Braun (3) 
Parker and 

| 100 

117 

130 

138 


159 

Honeyburne 

(7) 

100 j 


132 


150 


Mayneord and 







Roberts (4) 

100 

116 


130 



Grebe and 

Nitzge (2) 
Quimby and 

100 

119 

129 

137 


170 

Copeland (10) 

100 

117 


131 


141 

Average 

100 

118 

130 

136 

150 

160 


Note The averages here shown are obtained from 
all of the available data, of which the above are ex- 
amples 


from various sources In each case the 
value of the dose for the 50 sq cm area is 
made unity, and the doses obtamed under 
larger portals are expressed as percentages 
of the first Space does not permit the 
presentation of all of the data ,‘ m the table 
only the averages derived from many ob- 
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‘ m 

consulted at the Crocker Laboratory 



APPLICATION OF ROENTGEN RAY IN DIAGNOSIS OF CONDITIONS 
OF THE THYMUS GLAND IN CHILDREN 1 

By HERBERT A JUDSON, M D , Los Angeles, California 

From the Department of Radiology, Los Angeles County Hospital 


IjpOR practical purposes, the conditions 
- of the thymus gland in children 
which require consideration are (1) 
Enlargement or hyperplasia It has been 
felt for many years that the thymus, rest- 
ing in close apposition to the trachea and 
great vessels and nerves at the pomt 
where they come through the rigid bony 
superior thoracic inlet, may, by its enlarge- 


where asphyxiation and death may result 
(2) The condition of status thymico-lym 
phaticus, described as a combination of 
constitutional hereditary anomalies which 
mcludes preservation or hyperplasia of the 
thymus, hyperplasia of the lymphoid tissue 
of the intestines, spleen and elsewhere, 
with hypoplasia of the aorta and cardio- 
vascular system and of the adrenals Such 



Fig 1 Normal appearance of the chest (see text) Upper views taken in the supine 
position at the left in expiration at the right in inspiration Lower views taken in the 
lateral position, at the left in expiration at the right in inspiration 


meat, so compress these important struc- 
tures as to produce obstructive symptoms 
such as dyspnea, stndor, coughing or 
choking, and cyanosis, at times to the pomt 


individuals may suddenly die from the 
most trivial causes, and it has been thought 
that the finding of a large thymus may be 
a direct indication that this diathesis ex- 
ists Others beheve that this condition 
may exist without obvious enlargement of 
the thymus 


the material presented is used through the 
rtesy of D^ O^lr ReTss Chairman of the Depart- 
aof Petries Los Angeles County Hospital 
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servations are given In these sets of 
measurements the focal distances range 
from 30 to 120 cm , and the half values 
of the incident beams, from 0 30 to 5 2 mm 
of copper It will be seen that the ratios 
set down under each portal area agree 
among themselves fairly well, except those 
for the largest portal Here the values 
given by Grebe and Nitzge are uniformly 
much larger than any of the others Those 
of Quimby and her collaborators are lower 
than the average The averaged values 
of all of the available data are given on the 
lowest line of Table II When these are 
plotted against the logarithms of the areas, 
they are found to he along an exponential 
curve From this it is possible to deter- 
mine with reasonable accuracy how much 
greater or less than the dose under the 50 
sq cm portal, will be the doses under 
portals of other sizes 

The nomogram (Fig 1) simplifies this 
calculation With its aid one can readily 
determine the 10 cm percentage depth 
dose under any area, if the dose under a 
50 sq cm area is known In making such 
a calculation it is assumed that the other 
radiation factors, that is, the focal distance 
and the quality of beam, remain un- 
changed On the left-hand scale are given 
10 cm percentage depth doses under a 
portal of 50 sq cm on the right hand 
scale are shown various portal sizes from 
20 to 500 sq cm A line passing through 
the known depth dose value under the 50 
sq cm portal, and a point on the right- 
hand scale which marks the area under 
which the depth dose is to be found, inter- 
sects the middle scale at a point which 


PERCENTAGE DEPTH DOSES 

gives the approximate depth dose value 
for that portal area 

For example, suppose that the percent- 
age depth dose under the 50 sq cm portal 
is known to be 30 per cent, what will be 
the dose under a 400 sq cm portal ? The 
line between the two points mentioned 
intersects the middle scale at 47 per cent 
This, therefore, is the dose under the 
larger portal Under a 100 sq cm portal 
the dose will be 36 per cent 

If the depth dose is known for some area 
other than 50 sq cm , the doses under 
larger and smaller areas can readily be 
found If, for example, the dose under a 
100 sq cm portal is known to be 30 per 
cent, and the dose under a 200 sq cm 
portal is desired (the other radiation con- 
ditions remaining the^same) , the procedure 
is as follows a hue is passed through 
the point marked 100 sq cm on the right- 
hand scale and the point marked 30 per 
cent on the middle scale This intersects 
the left-hand scale at 25 2 per cent, which, 
therefore, is the dose under a 50 sq cm 
portal Knowing this, the dose under the 
larger portal may be obtained in the 
manner first described It is found to be 
35 per cent 

II — THE EFFECT OF FOCAL DISTANCE ON 
THE 10 CM PERCENTAGE DEPTH DOSE 

Data showing the effect of focal distance 
on the 10 cm percentage depth dose 
have been treated in the same way as those 
relating to the effect of different portal 
areas The values for this dose, when the 
distance is 40 cm , are taken as unity, and 
those for other distances are expressed as 


TABLE III — THE RELATIVE MAGNITUDES OF THE 10 CM PERCENTAGE DEPTH DOSE UNDER 
DIFFERENT FOCAL DISTANCES, COMPARED WITH THE DOSE AT 40 CM 


• - 

Focal Distance 

30 ( 

40 

50 

00 j 

75 

SO 

100 

Holthusen and Braun (3) 


100 


111 

115 

mm 


Parker ((>) 


100 


1 112 


I 

119 

Parker and Hone} burnt. (7) 






an 

115 

Grebe and Nitzge (2) 

00 

100 


115 ! 




Quimbj (inverse square law) (S) 

SS 

100 

10S 

114 

122 

123 

129 

Av erage 

91 

100 

107 

111 

115 

115 

US 
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Tig 3 Large thymus, slightly squared Ley- 
stone shape, 4 5 cm wide three times the width 
of the thoracic vertebra Right lobe a little larger 
than the left trachea in the midline ( This film, 
used through the courtesy of M L Pmdell, M D , 
Luis Angeles ) 


the trachea There may be slight buckling 
or narrowing of the trachea, but no definite 
constriction or collapse 

Thymic Enlargement — Upon what basis 
should the thymus be called “enlarged,’' 
or said to be producing pressure 5 Wasson 
(1) says twice the diameter of the vertebra 
at the second or third interspace is a thy- 
mus of moderate size , three or more times 
the diameter is a large thymus 

Friedman (2) considers the normal upper 
mediastinal shadow as 3 5 cm m width in 
children under three However, there is 
such wide variation that it is difficult to 
give definite measurements Thus Kinney 
and Taylor (3), in a study of 160 consecu- 
tive infants, roentgenographed within 24 
hours of birth, found no normal thymus 
shadow as to size, shape, or density 54 
were less than 3 cm in width at the level of 
the third dorsal vertebra, 36 were 3 cm , 


and 70 over 3 cm , 

Pancoast (4) stresses the importance of 
a lateral view, placing particular signifi- 


cance upon collapse or budding of the 
trachea at the thoracic mlet m deep in- 
spiration 

Both Pancoast and Hasley (5) empha- 
size the value of thorough fluoroscopic 
examination in all positions before a posi- 
tive diagnosis of enlargement can be made. 
Figures 2 and 3 are examples of a definitely 
enlarged thymus 

Differential Diagnosis — Accurate urn 
form radiographic technic is essential to 
avoid mistaken diagnoses Thus, incorrect 
position may so distort the shadows as to 
give a spurious appearance of enlargement 
of the thymus or of buckling of the trachea 
This is illustrated in Figure 4, m which 
partial rotation of the patient in the lateral 
view has distorted the outline of the 
trachea 

The mediastinal structures in infancy 
and childhood are not fixed but move 
freely, changing size, shape, and position 
constantly during the respiratory and car- 
diac cydes Figure 5 shows to what ex- 
tent the respiratory phase may modify the 
picture and lead to a faulty impression 
of enlarged thymus 

In films which are correctly taken during 
inspiration, the widening of the superior 
mediastinal shadow is nearly always due 
to the thymus, especially m the very 
young Tumors, causing enlargement, are 
very rare and are usually found in older 
children An mtrathoracic thyroid causes 
a mediastinal widening, but this is usually 
broad above and narrow bdow It may be 
unilateral and it is almost always seen in 
adolescents and adults Tuberculous adeni- 
tis also occurs m children, but gives a 
shadow usually denser and wider at the 
roots of the lungs Figure 6 is an example 
of this disease 

Far more important and difficult than 
the conclusion as to whether or not a thy- 
mus is enlarged is the clnucal application 
of the roentgen findings of a large thymus 
In any given case m which a large thymus 
has been demonstrated, is this large thy- 
mus the cause of all or part of the child’s 
symptoms or, if a large thymus is found 
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III are given samples of the data The 
averages given at the bottom of the table 
are denved from all of the available data, 
and, therefore, differ somewhat from those 
which might be obtained from averaging 
the figures here presented It is dear 
that the ratios are not as consistent as 
those found in the analysis of results on 
the effect of area on the depth dose They 
differ from the latter also in that they do 
not fall along an exponential curve 
Quirnby (8) finds that the increase in the 
magnitude of the dose with increasing 
focal distance follows the mverse square 
law Grebe and Nitzge’s figures conform 
more or less to this rule, but the ex- 


tion to one-half of its original mtensity 2 
In the numerous investigations on the 
effect of different qualities of radiation on 
the percentage depth dose, the experimental 
conditions have varied so widely that a 
direct comparison of results has not always 
been possible The portal areas employed 
have ranged from 20 to 500 sq cm , the 
distances, from 30 to 120 cm However, 
all of these data can be reduced, by means 
of the nomograms, so as to show what the 
approximate depth doses would be if the 
area m each case had been 50 sq cm and 
the distance, 40 cm To illustrate the 
method of calculation, the following ex- 
ample is offered In Table IV it is seen 


tensive data of Parker (6), Parker and 
Honeybume (7), and Holthusen and Braun 
(3) do not, except when the area is small 
According to the latter authorities, “the 
percentage depth dose increases with in- 
creasing focal distance more slowly than 
the mverse square law requires ” 

Figure 2 is a nomogram based on the 
data given m Table III It is used m the 
same way as the first The left-hand scale 
shows percentage depth doses at a focal 
distance of 40 cm On the right-hand scale 
are marked various focal distances from 
30 to 120 cm If the depth dose is known 
when the distance is 40 cm , doses at 
greater or smaller distances can be deter- 
mined by passmg a line from the known 
value on the left-hand scale to a point on 
the right-hand scale marked for the dis- 


TABLE IV — TO ILLUSTRATE THE METHOD 
WHEREBY PERCENTAGE DEPTH DOSES OB- 
TAINED UNDER DIFFERENT QUALITIES OF 
RADIATION, AREAS, AND DISTANCES MAY 

be compared ( Data from Mayneord and 
Roberts, J+) 



tance at which the depth dose is to be 
found The desired dose is seen on the 
middle scale at the point where the line 
intersects it If the percentage depth 
dose for some distance other than 40 cm 
is known, the doses at any of the distances 


that when the half value of the beam is 
2 6 m m of copper, the area 200 sq cm , 
and the distance 122 cm , the 10 cm 
percentage depth dose is 4S per cent To 
find the dose when the area is 50 sq cm , 


marked on the right-hand scale can be 
found by usmg the method explained m 
connection with the first nomogram 

III — THE EFrECT Or THE QUALITY OF 
RADIATION ON THE 10 CM PERCENTAGE 
DEPTH DOSE 

The quality of an \-ray beam is usually 
described in terms of the thickness of a 
copper sheet which wall reduce the radia- 


3 The half value la>er of the beam may be found in 
this way The \-rays after passmg through the filter 
are cut down to a narrow beam by a diaphragm The 
dosimeter is placed from 15 to 20 cm below this The 
initial mtensity is then found Next a sheet of 0 25 
mm copper is added to the filter and the mtensity 
again measured This operation is repeated until the 
intensity has been reduced to less than half of its ongi 
nal value The logarithms of the intensities are now 
plotted against the thickness of copper Semi log paper 
is useful for this The points nhich are plotted tend to 
fall along a straight line By interpolation, the thick- 
ness of copper which reduces the beam to one half of 

In i^li 3 l ntenslt y can be found This thickness is 
the half \alue in copper of the beam 
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Riff 0 Tuberculous adenitis simulating thymic enlargement The film on the left shows "widening of 
the superior mediastinal shadow The film on the right, taken four years later, shows calcification m this 
region, proving the process to be tuberculous (These films used through the courtesy of M L Pindell MD 
Los Angeles ) 

the more recent literature, toward an m- and older infants They conclude that 
creasmgly doubtful attitude as to the sig- enlargement of the thymus can seldom, if 
mficance of the thymus than that which ever, be established as a cause of death 
prevailed a few years ago Young and J L Morse (9) says, “There is no proof 
Turnbull (6), reporting for the Status that the enlargement of the thymus is a 
Lymphaticus Investigation Committee of primary or causative factor m the patho- 
Great Britain, concluded “The facts logic complex described as status lym- 
elicited m the present inquiry afford no phaticus ’’ 

evidence that so-called ‘Status Thymico- Wasson (10) has emphasized how mfec- 
lymphaticus’ has any existence as a patho- tion of sinuses and bronchi produces symp- 
logical entity ’’ toms which may simulate the stndor, diag- 

Hudson (7), presenting information from nosed as that of enlarged thymus 
the Children’s Hospital in Boston states Abt (11), of Chicago, m speaking of 
that Dr J P Mahoney analyzed the data stndor in children, says, “I do not beheve 
from the records of 16,195 children an- there is any evidence dunng life or post- 
esthetized between Jan 1, 1930, and Sept mortem to show that the thymus enlarge- 
1, 1934 There were 225 deaths (14 per ment causes enough compression of the 
cent) and autopsies were obtained in 70 trachea, bronchi, or larynx to produce 
per cent He was unable to find a death stndor Every other possibility should be 
which could be attributed to the thymus excluded before a diagnosis of stndor due to 
Hudson concludes, “The evidence does not enlargement of the thymus is made ” 
support the contention that the thymus Waldbott (12) has shown that a large 
may be a cause of sudden death m infants proportion of cases presenting so-called 
and children " thymic symptoms have deSmte allergy, and 

Kennedy and New (8), reporting admis- believes thymic death may be the result of 
sions at the Mayo Clime extending over a a primary anaphylactic edema of the lungs, 
period of ten years, found no death which with ensuing asphyxiation 
was attributable to hypertrophy of the thy- However, there are many others, such as 
mus either spontaneously or dunng or Douglas Symmers (13), with his wide ex- 
followiue anesthesia, m a large number of penence in Bellevue Hospital, and Gilkey 
surgical procedures among the newborn (14), who find positive evidence of the re- 
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0 25 mm copper filter, and 300 kv with 
3 00 mm of copper filter 
With this information it is possible to 
determine, by means of the nomograms, 
the approximate value of the 10 cm per- 
centage depth dose within a wide range of 
areas (25 to 500 sq cm ) of distances 
(30 to 120 cm ) and qualities of radiation 
The degree to which doses calculated m 
this way agrees with those obtained by 
actual measurement is illustrated m Table 
V The examples have been chosen to 

TABLE V — A COMPARISON BETWEEN THE 
VALUES OF 10 CM PERCENTAGE DEPTH 
DOSES OBTAINED BY MEASUREMENT AND 
BY CALCULATION WITH THE NOMOGRAMS 



HVL 

Area 

Dis- 

tance 

Per- 

cent- 

age 

Depth 

Dose 

Calcu- 

lated 

Depth 

Dose 

Mayneord 
and Rob- 
erts (4) 

2 6 

200 

75 

47 

47 8 

Grebe and 
Nitzge (2) 

2 0 

400 

50 

48 

48 5 

Parker (6) 

1 5 

150 

100 

41 

42 3 

Holthusen 

and 

Braun (3) 

0 3 

50 

40 

18 

19 0 


exhibit as wide a range as possible in the 
experimental conditions of radiation 

IV — THE CALCULATION OF PERCENTAGE 
DEPTH DOSES AT DEPTHS OTHER THAN 10 CM 

Thus far it has been shown that by 
means of the figure and the nomograms, 


10 cm percentage depth doses can be 
calculated with reasonable accuracy for a 
very wide range of experimental condi- 
tions Next it will be shown that from the 
values thus obtained it is possible to deter- 
mine percentage depth doses for any depth 
below the surface, with the exception of 
the first two or three centimeters The 
reason for this is that when, under various 
conditions of area, focal distance, and 
quality of beam, the magnitudes of the 
10 cm percentage depth doses are the 
same, the doses at lesser and greater depths 
will also be approximately the same This 
relation, pointed out by Holthusen and 
Braun (3), is illustrated m the data pre- 
sented in Table VI In the examples 
chosen, the 10 cm dose lies between 38 and 
40 per cent, the half values of the beams 
range from 0 90 to 5 2 mm of copper, the 
areas, from 50 to 400 sq cm , and the focal 
distances, from 40 to 122 cm The figures 
show that the magnitudes of the doses at 
8, 6, and 4 cm depth are much alike, not 
differing much from the average shown at 
the right of the table Other data, not pre- 
sented here, demonstrate that this relation- 
ship is true for other values of the 10 cm 
dose Holthusen (3) remarks that “one 
may say that for practical purposes, the 
distribution of dosages m the central beam 
is determined by the 10 cm percentage 
depth dose, independent of the conditions 
of radiation ” 

It has long been known that when the 
logarithms of percentage depth doses are 
plotted against the depths in centimeters. 


TABLE VI DATA SHOWING THAT WHEN THE 10 CM PERCENTAGE DEPTH DOSES ARE 
EQUAL, THE DOSES AT LESSER DEPTHS ARE APPROXIMATELY EQUAL, INDEPENDENT 

OF THE CONDITIONS OF RADIATION 


Reference 

4 

4 

7 

7 

4 

13 

11 

o 


Half Value 

5 2 

2 0 

1 5 

1 5 

1 2 

1 0 

0 9 

0 6 


Area 

rr — - — 

50 

100 

50 

150 

100 

400 

100 

400 


Instance 

122 

75 

00 

80 

75 

50 

50 



40 


10 

8 

Depth m cm 0 

4 

> 

39 

50 

02 

77 

93 

40 

52 

05 

SO 

% 

40 

50 

02 

77 

91 

40 

52 

05 

78 

92 

38 

49 

03 

79 

07 

38 

50 

04 

SO 

W 

— 

38 

49 

63 

79 

97 

40 

50 

61 

75 

91 

39 

50 

63 

78 

94 



M 


7 (ai0 ve) Case 1 Retropharyngeal abscess with suspicion of associated enlarged thymus The 

3vB? S 3SE^HiE{n SEo^r,^str^r CUUC t£St W,th ° Ut 

"°act rSS “STe It - evtde n C t°"e S material pre- 
of thymus extract^ functlon of sen ted that roentgen diagnosis of thymic 

followed with mter^t derstood enlargement is difficult and requires me- 

the gland is still ^omPlet y ^ ticulous car e m the examination, due to the 

and there is a growing feehng ^ ^ and fr equency with which change in 

should be exercised m exposing pos ,tion, varymg respiratory phase, and 

+Vivmus to the roentgen ray 
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mm of copper (5) The areas and dis- 
tances also vary widely 
The straight lines in the figure converge 
toward a focus which lies somewhat above 
the 100 per cent point The reason for 
this is not apparent Needless to say, 
some experimental data plotted in this 
way fall along straight lmes which do not 
converge precisely on this focus, the 
divergence, however, is not large In the 
figure, the courses of the curves beyond 
the ordinate for 3 cm depth are dotted, 
for actually at about this region the curves 
change theu direction and incline toward 
the 100 per cent pomt But practical use 
of this exponential relationship which 
obtains at depths greater than 3 cm can 
be made For if the 10 cm percentage 
depth dose is known, either by direct 
measurement or by calculation with the 
aid of the nomograms, the doses at other 
depths, both greater and less than 10 cm , 
can be found A lme passmg through the 
pomt indicating the known depth dose and 
the focus shown in the figure, intersects the 
ordinates for the various depths at absciss® 
which indicate the approximate doses at 
those levels The following example il- 
lustrates the method, and shows how far 
the results obtamed by calculation agree 
with those obtamed by physical measure- 
ment 

The data m Table VII are taken from 
Parker (6) The conditions of radiation 

TABLE VII 
(Data from Parker, 6) 


1 5 HVL 150 sq cm Area, 60 cm Distance 


Depth in cm 

10 

8 

6 

4 

2 

Measured Values 

40 

50 

62 

77 

91 

Calculated Values 

40 

49 

60 

74 

90 


are given, and the percentage depth doses 
which were found by actual measurement 
Below these appear the doses which have 
been obtamed by calculation in the follow- 
ing way Fust, from Figure 3 it is found 


that with a beam havmg a half value in 
copper of 1 5 mm (the quality used by 
Parker), the percentage depth dose is 
27 5 per cent, the area being 50 sq cm and 
the distance 40 cm Next, with the use of 
the first nomogram it is found that under 
an area of 150 sq cm the depth dose is 
36 per cent, when the distance is 40 cm 
Using this value m the second nomogram, 
the depth dose, when the distance is 60 
cm , is found to be 40 per cent Finally, 
on Figure 4 a lme is passed through the 
abscissa for 40 per cent on the ordmate 
for 10 cm depth and the focal spot Along 
this lme the depth doses for depths greater 
and less than 10 cm can be found Some 
of these are shown m the table The 
calculated values do not differ materially 
from the measured values In this ex- 
ample, the correspondence is good even at 
2 cm depth But m general, at depths less 
than 3 cm the agreement is not very close 
It has already been mentioned that m 
the region close to the surface, this method 
of calculating depth doses is not apphcable 
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Garland, M D , 460 Sutter Street Meets monthly 
on first Monday at 7 46 P.M , alternately at Tolaad 
Hail and Lane Hall 

COLORADO 

Denver Radiological Club —President, John S Bous- 
log, M D , 246 Metropolitan Bldg , Vice-president 
Sanford Withers. M D ,304 Re public Bldg Secre- 
tary, Ernst A Schmidt. M D , Colorado General 
Hospital, Treasurer, H P Brandenburg, M D , 
165 Metropolitan Bldg Meets third Tuesday of 
each month at homes of members 
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Conneciicut State Medical Society, Section on Radi- 
ology — Chairman Kenneth K Kinney, M D , 29 
North Street, Willimantic, Vice-chairman, Francis 
M Dunn M D 100 State Street, New London, 
Secretary-Treasurer Max Oilman M D 242 Trum- 
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Affiliated with Philadelphia Roentgen Ray Society 
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Florida State Radiological Society — President, Gerald 
Raap, M D 168 S E First St , Miami, Vice presi- 
dent, H O Brown, M D , 404 First Nat’l Bank Bldg , 
Tampa, Secretary-Treasurer, H B McEuen M D 
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President, Roswell T Pettit, M D , 728 Columbia 
St, Ottawa, Secretary, Ralph G Willy, M D , 113S 
N Leavitt St, Chicago 

INDIANA 

Indiana Roentgen Society —President, J N CoJbnj, 
M D , 23 E Ohio St, Indianapolis President-elect 
Stanley Clark M D , 108 N Mam St, South Bead, 
vice-president, Juan Rodnguez, M D , 2903 Fairfield 
Ave , Fart Wayne, Secretary-Treasurer, Clifford C. 
Taylor, M D , 23 E Ohio St Indianapolis. Annual 
meeting m May 

IOWA 

The Iowa X-ray Club —Holds luncheon and busi 
ness meeting during annual session of Iowa State 
Medical Society 

ZIAZNB 

See New England Roentgen Ray Society 
hasvland 

Baltimore City Medical Society, Radiological Section — 
Chairman Marcus Ostro, M D 1810 Eutaw Place, 
Secretary H E Wright, M D 101 W Read St 
Baltimore. Meetings second Tuesday of each 
month 

MASSACHUSETTS 

See New England Roentgen Ray Societj 
Michigan 

Detroit A ray and Radium Society — President , E W 
Hall M D 10 Peterboro Street Vice president 
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more successful by changes in technic 
Fundamentally, the best technic he can 
employ is the one which does maximal per- 
manent damage to the tumor while in- 
flicting least harmful effect to the rest of the 
patient A new idea which does not ful- 
fill both these requirements is almost in- 
evitably doomed to failure ab initio 
Whether or not it is in fact a successful 
technic and an improvement on its prede- 
cessor, can ultimately be ascertained 
only by using it upon a large number of 
suitable cases, but it is highly improbable 
that a technic which, on paper, is a failure 
will prove a success in clinical use Pre- 
calculation of tissue doses is, then, the 
first examination of the new idea For 
this precalculation to give useful informa- 
tion, it is necessary to know what doses 
have been delivered to like tumors by the 
previous unsuccessful technics This im- 
plies the availability of knowledge of tumor 
dosage throughout the routine work of the 
clinic 

The teaching of radiotherapy would be 
greatly simplified if the student were 
taught to think and work in quantitative 
terms of radiosensitivity and tumor dos- 
age At present, he is called upon to 
learn a large number of technics which, by 
usage, have been proved successful These 
technics, however, are for the most part 
merely those in use m the clinic m which 
he works, and do not really give him a 
very wide view of radiotherapeutic knowl- 
e dge When he visits other clinics to 
broaden his knowledge, he sees methods 
being employed which are entuely new to 
him Unfortunately, he is frequently con- 
fused, because not only the technic, but 
also the terminology used m describing it, 
is entuely unfamiliar He is unable to 
correlate what he is seemg with what he 
learned in his training school This fact 
not infrequently leads the visiting tech- 
nician to lea\ e a clinic with the erroneous 
impression that the work there “seems 
fairly good — but very haphazard,” and 
thus he fails to appreciate the value to 
himself of what he has seen 

'PI I _ 

ual site, to which 


the standard technics are inapplicable al- 
ways presents difficulties to the beginner 
This is especially so if his approach to the 
case is, “I think my chief used to give 
somewhat similar sorts of things about a 
dozen applications through four or five 
fields at 200 kv and 20 ma , and a total 
skin dose of 3,000 or 4,000 r,” and the lesion 
m question cannot be made to fit into this 
type of layout If, on the other hand, he 
has learned to plan his treatments in 
terms of “I must deliver % roentgens in y 
days to that tumor with as little normal 
tissue damage as possible,” his difficulties 
are greatly reduced He has to atm at a 
d efini te goal defined in physical terms 
He can precalculate the value of the various 
approaches which occur to him, and finally 
choose the one which fulfills the require- 
ments of the case, or find that he is unable 
to deliver the requisite dose to this lesion 
and that, out of fairness to the patient, he 
must take some course less painful than 
an attempt at intensive therapy From 
the teacher's point of view, it is very much 
simpler to be able to offer short simple 
facts about dosage than enter mto long 
descriptions of technic each time he dem- 
onstrates a treated case 

In large dimes where several therapists 
are treating cases of similar type it is al- 
most essential for the standardization of 
results that the tumor dose be known and 
recorded In the Manchester Radium 
Institute (of whose staff I am a member) 
it is the custom to precalculate all doses, 
both radium and \-ray, in roentgens 
Graphs show the milligram-hours needed 
to give 1,000 roentgens for different areas, 
and different distances, when radium is 
used, and depth dose phantom charts 
drawn up for the different tubes and ap- 
plicators give the necessary mfonnation on 
the \-ray side The output of the tubes 
is regularly checked by one of the physi- 
cists, but it is not customary to take physi- 
cal measurements of treatments actually 
m progress A complete record of all the 
factors employed in the treatment is filed 
with the patient’s case notes for future ref- 
erence The dose actually gn en to each 
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beth’s Hospital, Youngstown, Secretary-Treasurer 
Harry Hauser, M D , Cleveland City Hospital 
Cleveland Meetings at 6 30 pm at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to Aprd, inclusive 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President George 
Benzing M D , St Elizabeth Hospital, Covington, 
Ky , Secretary-Treasurer, Justin E McCarthy, M D , 
707 Race St , Cincinnati, Ohio Meetings held third 
Tuesday of each month 

PENNSYLVANIA 

Pennsylvania Radiological Society — President, Syd 
ney J Hawley, M D , Geismger Memorial Hospital 
Danville, First Vice president, William J McGregor 
M D , 744 Tranklm Ave , Wilhinsburg, Second Vice- 
president, Oscar M Weaver, M D , 12 S Main St, 
Lewistoivn, Secretary Treasurer, Lloyd E Wurster, 
M D , 416 Pine St , Williamsport President-elect 
Charles S Caldwell, M D , 520 S Aiken Ave Pitts- 
burgh Annual meeting, May 193S Exact date 
and place to be decided 


Philadelphia Roentgen Ray Society — President, 
Thomas P Laughery M D , Germantown Hos 
pital, Vice president Elwood E Downs, M D , 
Jeans Hospital, Fox Chase, Secretary, Barton H 
Young M D Temple University Hospital, Treas- 
urer, R Manges Smith, M D , Jefferson Hospital 
Meetings first Thursday of each month from October 
to May, Thompson Hall College of Physicians 19 S 
22nd St 8 15 p M 


The Pittsburgh Roentgen Society — President F L 
Schumacher, M D , Jenkins Arcade Secretary H N 
Mawhinney, M D , Mercy Hospital Two Fall and 
two Spring meetings at time and place designated by 
president 
RHODE ISLAND 

See New England Roentgen Ray Society 

SOUTH CAROLINA 

South Carolina X-ray Society —President, Robert B 
Taft, M D , 105 Rutledge Ave Charleston, Secre 
tary 'Treasurer Hillyer RudisiU M D , Roper Hos- 
pital, Charleston Meetings m Charleston on first 
Thursday in November, also at tune and place of 
South Carolina State Medical Association. 

SOUTH DAKOTA 

Meets with Minnesota Radiological Society 


TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly in alphabetical order Meetings second 
Tuesday of each month at University Center 

Tennessee Stale Radiological Society —President, H S 
Shoulders, M D 246 Doctors Bldg , Nashville, 
Vice president, S S Marchbanks, M D 508 Medical 
Arts Bldg Chattanooga, Secretary Treasurer, Frank 
bn B Bogart, M D , 311 Medical Arts Bldg, Chat 
tanooga. Meeting annually with State Medical 
Society in April 
TEXAS 

Texas Radiological Society — President R. G Giles, 
M D , Medical Arts Bldg San Antonio, President 
elect, Jerome H Smith, M D Shannon West Texas 
Memorial Hospital San Angelo, First Vice president, 
C F Cram M D 416 Chaparral St., Corpus 
Chnsti Second Vice-president, M H Glover, hi D , 
904 8th St , Wichita Falls, Secretary-Treasurer, 
G D Carlson M D , 3121 Bryan St., Dallas. Meets 
annually San Antonio is place of meeting, Oct. 22, 
1938 

VERMONT 

See New England Roentgen Ray Society 
VIRCINIA 

Radiological Society of Virginia — President, Fred M 
Hodges, M D , 100 W Franklm St , Richmond, 
Vice president L F Magruder M D , Raleigh aad 
College Aves , Norfolk Secretary, V W Archer, 
MD University of Virginia Hospital Charlottesville. 

WASHINGTON 

Washington Stale Radiological Society — President, 

H E Nichols, M D Stimson Bldg Seattle, Secre 
tary, T T Dawson M D Fourth and Pike Bldg 
Seattle Meetings fourth Monday of each month at 
College Club 
WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary S A 
Morton M D Columbia Hospital Milwaukee 
Meets monthly on first Friday 

Radiological Section of the Wisconsin State Medical 
Society — Secretary Russel F Wilson M D , Beloit 
Municipal Hospital Beloit Two-day annual meet- 
ing m May and one day m connection with annual 
meeting of State Medical Society m September 


University of Wisconsin Radiological Conference — 
Secretary E A Pohle M D 1300 University Ave. 
Madison Wis. Meets every Thursday from 4 to 5 
p M Room 301 Service Memorial Institute 



THE FOCALOGRAPH 

A NEW METHOD FOR EXAMINING THE TARGET OF A ROENTGEN-RAY TUBE 1 i 

By Captain EDWARD K REID, A B , M D , Medical Corps Reserve, and Staff Sergeant 
LAWRENCE F BLACK, Medical Department, U S Army 

From the Department of Roentgenology, Army Medical School, Lieut Colonel W W McCaw, 
Medical Corps, Director, Washington, D C 


ANY methods have been pro- 
posed for the examination of the 
target of an x-ray tube It must 
be conceded that any method which 
provides a permanent record for coin- 



( a ) Providing a record of the appear- 
ance of the target of a roentgen tube 
(By enlargement obtained by increasing 
the grid-film distance it is possible to see 
minute defects plainly ) 



panson has advantages over methods 
which do not have this feature 
The device described, the Focalograph, 
as proposed by Sergeant Black is a simple, 
economical, and efficient apparatus for 


1 Approved by the office of the Surgeon General 
U S Army Washington D C 

1 This paper approeed for publication purposes onlj 
The authors' opinions are their own and for which the 
burgeon General s Office accepts no responsibdity 


(b) Demonstrating the effect of angular 
position of the target of a roentgen tube 
upon the effective ray 

(c) Checking the effective area, actual 
area and minimum projected area of the 
focal spot of a roentgen tube This is 
especially valuable m checking perform- 
ance of tubes against specification claims 

W Determining the maximum ray 
divergence and minimum focal film dis- 
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which in many respects was as far-reaching as 
the discover}'- of the circulation of the blood 
By the aid of the microscope they were able to 
follow the course of injections of dyes into 
vascular and lymph channels, a method which 
was introduced by Belchier of Guy’s Hospital 
in 1764, knowledge which has been astonish- 
ingly utilized by diagnostic radiology m the 
demonstration of the circulation in health and 
disease 

Contemporary with the Hunters was Edward 
Jenner (1749-1S23) from whose work the whole 
fabric of preventive medicine and immuniza- 
tion was brought into existence And here 
again radiology has carried the sense of sight 
to new heights of understanding of the funda- 
mental conception of the etiology of disease and 
its prevention 

Early in the nineteenth century came evi- 
dence of growing interest m histology Schnei- 
den and Schwann, m 1S3S, first described the 
cell, which Virchow said was the unit of life 
And from Virchow and his school, through the 
cell theory, came a newer and better under- 
standing of anatomy and physiology which he 
called "cellular pathology ” The greater part 
of this new knowledge came from the study of 
material obtained at necropsy However, 
while dead-house pathology gave an enormous 
amount of knowledge, it did not lead to rapid 
improvement in therapeusis The physical 
changes resulting from terminal causes such 
as infections so often obscured the early disease 
manifestations that postmortem study gave too 
little understanding of the disease in its curable 
stages Interpretation of the pathology of the 
living is the outstanding feature of modem 
medicine and in this field diagnostic radiology 
has been of incomparable service in carrying 
sight mto the unseen spaces of the living body 


In 1SS2, Koch, with cultural methods and 
the microscope, made his demonstration of the 
bacillus of tuberculosis The disease tubercu- 
losis had been one of the major causes of death 
of man, and it was learned from Koch’s dis- 
covery, what had been suspected, that tubercu 
losis was not a hereditary disease, but that it 
was essentially contagious, that it was a disease 
of the lower animals as well as of man, although 
manifesting itself by attacking tissues not com 
monly involved in man 

Not until the twentieth century was the 
cause of syphilis determined, by Schaudmn, m 
1905 Syphilis had existed from ancient times, 
and as the result of travel and admixture of 
peoples it spread over the world With the 
scientific demonstration of the Spirochacta 
pallida, medicine agam advanced in its work of 
stamping out disease and prolonging the life of 
man To-day, radiology, which demonstrates 
so readily the specific characteristics of these 
two great plagues, gives new knowledge of 
tuberculosis and syphilis 
But radiology has gone further it has 
entered the field of physics and chemistry 
Radiology came from the development of the 
minute beyond the power of the microscope 
to reveal, and developed methods whereby not 
only the cell was broken up mto atoms, but 
finally the atom itself was divided into its 
component parts Information of enormous 
scientific importance had been developing since 
the work of John Mayow (1 643-1679), of whom 
we have heard too little, one of the first of the 
physician-chemists The observations and ex- 
periments of Mayow led later to the discovery 
of oxygen, and to-day, after nearly three 
hundred years, we are just beginning to un- 
derstand those fundamental problems which 
connect physiochemistry with the medical 


A hundred years after the Hunters, there sciences 
were bom two men, Pasteur (1822-1895), and Brown, the English botanist, had long been 
Lister (1827-1912), through whom medicine making the observations m physics which 
was reborn With improved microscopes and culminated in his written communications of 
staining and cultural methods, Pasteur, of 1827 At about this period John Dalton was 
France, proved his theory of the origin of working on the atomic theory and the consti 
disease* in micro-organisms, and changed the tution of the molecule Thomas Graham, 
entire aspect of medicine Lister, of England, Master of the Mint in London, in 1861 pub- 
1 t d micro-organisms to infections and hshed his observations, which led to the first great 
r t H ctive processes, hospitals for the first description of colloid bodies Tyndall called 
P u ^ sa £ e> and modem surgery de- attention to the curious phenomenon occurring 

bine ec ’ m ra d, 0 logy has been the m the track of a luminous beam, the colorings 

velope brought to the light the early of which are the effect of sunlight on colloids in 

agent whic disease m concealed situ- the air, and investigated the transparency and 

manifestations o opacity of gases and vapors under radiant heat, 

ations while m a curable stage 
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I ANY methods have been pro- 
' posed for the exanunation of the 
target of an x-ray tube It must 
be conceded that any method which 
provides a permanent record for corn- 



fa) Providing a record of the appear- 
ance of the target of a roentgen tube 
(By enlargement obtained by increasing 
the grid-film distance it is possible to see 
minute defects plainly ) 



panson has advantages over methods 
which do not have this feature 

The device described, the Focalograph, 
as proposed by Sergeant Black is a simple, 
economical, and efficient apparatus for 


> Approved by the ofhct of the Surgeon General 
U S Amp Washington D C 

1 Hus paper approved for publication purposes onl> 
The authors’ opinions are their own and for which the 
Surgeon General’s Ofhce accepts no responsibility 


(6) Demonstrating the effect of angular 
position of the target of a roentgen tube 
upon the effective ray 

(c) Checking the effective area, actual 
area and minimum projected area of the 
focal spot of a roentgen tube This is 
especially valuable m checking perform- 
ance of tubes against specification clai m s 

(d) Determining the maximum ray 
divergence and mimmum focal film dis- 
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bel Prize in Physics, and Ludvig Hehtoen, 
M D , of the American Medical Association 
The Institute is located at 21 West Elm 
Street, Chicago Mr Walter W Stevens is Ad- 
ministrative Officer 


INDUSTRIAL RESEARCH 
LABORATORIES 

Revision of Bulletin 91, National Research 
Council 

The increase m the number of research labora- 
tories maintained by industrial concerns m the 
United States during the last few years has 
made it seem desirable to issue a new edition 
of the National Research Council’s Bulletin, 
‘‘Industrial Research Laboratories of the 
United States,” fifth edition 

On March 25, questionnaires were mailed to 
the 1,562 concerns which were included in the 
last edition of 1933, and to a large number of 
new concerns which are thought to maintain 
laboratories 

If the reader of this note is a member of a 
firm which maintains a laboratory where re- 


search looking toward the development and 
improvement of products is earned on, it is 
hoped that he will ascertain whether a ques- 
tionnaire has been received by his company, 
and if not, that he will request one from the 
Library, National Research Council, 2101 Con 
stitution Avenue, Washington, D C 
There is no charge for the entry m the bulle 
tin, the only requirement bemg that the labora- 
tory is undertaking research 
It is desirable to have the information for the 
bulletin in hand as soon as possible so that the 
publication may appear within the current 
year 


NOTE OF CORRECTION 

The Editor wishes to call attention to an 
error m the caption of the cut on page 510 of 
the April issue of Radiology in which Dr W 
Edward Chamberlain is mistakenly named as 
Chairman of the American Board of Radiology 
He is, as is well known, Chairman of the Board 
of Chancellors of the American College of 
Radiology Dr B R Kirklin is Secretary of 
the American Board of Radiology 


IN MEMORIAM 


SANFORD WITHERS, M D 
1S91-193S 


Sanford Withers, the son of George A and 
Avis Martin Withers, was bom in Clearwater, 
Wayne County, Missouri, Nov 25, 1S91 He 
received his primary school education in Pied- 
mont, Missouri, and Lincoln, Nebraska, and 
his high school education at Manual Training 
High School in Kansas City, Missouri He 
graduated from there in 1910, one of the two 
boys to receive scholarships m engineering and 
architecture for Washington University, St 
Louis There may be some prophetic signifi- 
cance in the fact that he was one of the mem- 
bers of the senior class of Manual Training 
High School which, in 1910, helped build an 


ray machine 

As the scholarship was not sufficient to cover 
s at college, Sanford Withers de- 

s , ” , „ 1912 In the mean- 

(1910-1911) to earn money enough to 
~ college, he worked as 

distant city chemist for Kansas City, Ahs 
112 and continued his sturnes 


chemical engineering as his goal, until some 
time during his third year, when he decided to 
go into medicine. His medical course was in 
terrupted in 1917 by his entrance into service 
for the World War He was a student with 
United States Base Hospital Unit No 21 from 
May 12, 1917, to March 19, 1919 

After his discharge, he returned to Washing 
ton University and received his degree of Doc 
tor of Medicine there in 1919 He was at the 
Barnard Free Skin and Cancer Hospital, St 
Louis, Missouri, from March, 1919, to July 1, 
1920, as an interne, then as resident from July 
1, 1919, to July 1, 1920, and as associate 
physician from July 1, 1920, to November, 
1921 While m St Louis, Dr Withers was a 
member of Chi Zeta Chi medical fraternity 
(now Phi Rho Sigma) and the University Club 
From June, 1920, until November, 1921, he 
practised dermatology m St Louis 

He moved to Denver in 1921 and that year 
was licensed to practise medicine there and was 
consultant for the Radium Company of Colo- 
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New Benson Focus Tubes, copper 
anode with tungsten button em- 
bedded 

Dark spot — Actual focal spot 
Medium halo — Outer ring of tung- 
sten 

Outer halo — Copper anode 

8 Large side of Double Focus, X-P l - 4, 

General Electric 
Also 20° anode (Fig S) 

Dark spot — Actual focal spot 
Medium halo — Outer ring of tung- 
sten 

Outer halo — Copper anode 

9 Westinghouse Line Focus Fluoro- 

scopic Tube, copper anode with 
tungsten button (Fig 9) 

Dark spot — Actual focal spot 
Medium halo — Outer ring of tung- 
sten 

Outer halo — Copper anode 

10 Philips Metalix 6 K W Tube, copper 

anode with tungsten button (Fig 

ml 


Dark spot — Actual focal spot 
Medium halo — Outer ring of target 
Outer halo— Copper anode 
The small dark spots m the halo 
outside of focal spot are pins of 
tungsten holding the tungsten 
button m place 

11 Westinghouse Right-angle Dental 
Tube, copper with tungsten but- 
ton (Fig 11). 

The filament is a tantalum rmg 
through which both the cathode 
ray and x-ray pass m opposite 
directions The effective size is 
the actual size The halo is 
probably the filtration effect of 
the tantalum filament 
Dark spot — Focal spot 
Right-angle Dental General Electric, 
copper with tungsten button 
(Fig 12) 

Note the very small amount of halo 
This is old type tube and cathode, 
anode internal distance is very 
great 
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St Joseph’s Hospital (Denver) , of the Ameri- 
can Medical Association, the Denver County 
and Colorado State Medical Societies, the 
Radiological Society of North America, the 
American Radium Society, the American 
Society for the Control of Cancer, the American 
Board of Radiology, the American College of 
Physicians, the American College of Radiology, 
the Denver Radiological Club, the Denver 
Public Health Council, the British Institute 
of Radiology, the Roentgen Society of London, 
Rouen Post of the American Legion (St Louis), 
and the Emulation Masonic Lodge (Denver) 
He was President of the American Radium 
Society, 1932-1933, and at the time of his 
death he was Chairman of the Colorado Com- 
mittee for the American Society for the Con- 
trol of Cancer, and Chairman of the Com- 
mittee on Cancer Education of the Colorado 
State Medical Society The bibliography of 
Dr Withers’ publications reveals that they 
dealt amost entirely with the treatment of 
tumors and malignancies and were published 
in many journals 

These are the bare statements concerning 
Dr Withers’ professional attainments Noth- 
ing has been said about his love for his family 
and for the great outdoors Only those who 
have been fortunate enough to have been with 
him on his various hunting and fishing trips 
could really know him as a companion and 
friend For many years, he was afflicted with 
exophthalmic goiter, but in spite of poor health 
he earned on and was always interested in 
public health and the advancement of radi- 
ology 

W W Wasson, M D 
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a gnosis of Malignant Tumors of the Pharynx and 
Larynx) An Am tomo- topographic and radiographic 
study By Dr F Baclesse, Head of the Service 
at the Cune Foundation (Institute of Radium at the 
University of Paris) Prefaceby Dr. A Hautant A 
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EinfOhrung in die Kurzweu.entherapie 
Bbhandlungstechnik und Indikationen 
(Introduction to the Technic and Indications 
of Short Wave Therapy) By Dr. Ernst 
Fritsch and Dr Martin Schubart, of 
Berlin, in collaboration with Dr W Gutsch, 
of Berlin, with an mtroduction by Dr A 
Esau A volume of 200 pages, with 178 
illustrations Published by Urban & 
Schwarzenberg, Berlin, 1938 Pnce rm 
5 50 

This introduction to short wave therapy is 
well prepared and illustrated There are chap 
ters on general considerations, physical prin- 
ciples, technic of short wave production and 
short wave apparatus, the physical differentia- 
tions between the tube apparatus and the spark 
gap apparatus, estimation of the performance 
of short wave apparatus, the electrodes, the 
foundations of treatment technic, biologic and 
therapeutic efficacy of short waves, treatment 
technic with short wave therapy m vanous dis 
eases, short wave therapy in the treatment of 
eye diseases, the production of artificial fevers 
with short waves (electropyreua, and short 
wave hyperthermia), and end-results There 
is appended a good bibliography, particularly 
of the German and French literature on the sub- 
ject The authors recommend chiefly the 
use of the electrostatic field and, although the}' 
do discuss the use of the electromagnetic field, 
they give insufficient data on this phase of the 
subject The book can be recommended to all 
physicians interested m short wave diathermy 



BACK-SCATTER AND ITS EFFECT ON 
DOSAGE MEASUREMENTS 1 

By ROBERT S LANDAUER, Ph D , Highland Park, IU 


=PHE rationale for the use of voltages 
I in excess of 200 kv p in x-ray therapy 
™ is, first, the greater depth dose ob- 
tainable, and second, a more favorable 
biologic reaction The latter is problemati- 
cal and is one which the clinical radiolo- 
gist will have to prove or disprove as he 
gains more experience The first is a 
perfectly definite physical problem, sus- 
ceptible of relatively accurate physical 
measurement It is the purpose of this 
paper to discuss one important aspect of 
this measurement, and thus enable the 
radiologist to avoid what might otherwise 
be a serious error in his concept of dosage 
Percentage depth dose is the ratio of 
the amount of radiation being absorbed at 
a given depth to the amount of radiation 
being absorbed by the skin This per- 
centage may be increased by increasing 
voltage to the \-ray tube, by increasing 
filter thickness, by increasing target-skin 
distance, and by increasing area or volume 
of tissue being radiated As the area 
or volume of tissue increases the depth dose 
increases, due to an increase in scattered 


it was traversing from the anode of the 
\-ray tube to the point of scattering 
This scattering is analogous to the effect 
on a beam of visible light when a ground 
glass is interposed into its path The light 
rays are bent from then original path, and 
the resultant image of the light source 
on the retina of the eye is blurred and 
hazy There is no change in wave length 
of the visible hght when it is scattered 
Thus a red hght, when viewed through a 
ground glass is still red When \-rays 
are scattered, the result is different There 
is a slight change in wave length, and most 
of the scattered rays are slightly longer 
than the primary unscattered rays This 
change in wave length is so small that it 
was not until 1922 that its effect was 
noticed Previous to that time it was 
thought that the scattered radiation had 
the same wave length as the original un- 
scattered primary rays Professor Comp- 
ton, of the University of Chicago, made 
the experimental discovery of this change 
m wave length The work was of such 
fundamental importance that he was 


radiation It is on this factor that we will 
concentrate our attention 
When an \-ray beam strikes a body such 
as human tissue several different things 
happen Part of the radiation passes 
through the body unabsorbed and un- 


awarded the Nobel Prize m Physics 
For practical purposes, however, we can 
consider scattered radiation as having the 
same penetration as unscattered primary 
Scattering takes place in all directions 
in respect to the primary beam, with the 


changed Part of the radiation is ab- 
sorbed The energy of this absorbed 
radiation is used in ejecting an electron 
from the absorbing atom It is the action 
of this secondary electron which is prob- 
ably accountable for all the chemical, 
physical, and biologic effects of x-rays 
Still another part of the primary radiation 
is scattered when it strikes the body That 
is. it is bent out of the straight line which 

1 1'n.suiUd before the I ifih International Congress of 
R-uliotojo at Chicago Sept 13-17 1937 


greatest amount m the forward direction 
However, some is scattered directly back- 
ward, and this portion of the scattered 
radiation is called back-scatter Scat- 
tered radiation obviously plays an im- 
portant rdle m dosage because it increases 
the amount of radiation being received by 
any given volume at any point m or on the 
radiated body Obviously, the greater 
the volume being radiated, the greater the 
number of scattering sources, and hence 
the greater will be the radiation intensity 
at any given point within this volume 
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LANDAUER BACK-SCATTER AND 


ITS EFFECT ON DOSAGE MEASUREMENTS 631 


radiologists think of dosage at the depth 
measured with scatter in terms of their 
ordinarily used air measurements If the 
dose as measured m ait is 200 r and the 
percentage depth dose is 40, the actual 
tissue dose to the depth is not 40 per cent 
of 200, as is so commonly assumed, but is 
40 per cent of the skin dose, which would 
be 40 per cent of 200 plus the back-scatter 
Assume that the back-scatter is 45 per 
cent, 45 per cent of 200 is 90, which makes 
the skin dose 290 r, 40 per cent of this 
skin dose would be 40 per cent of 290, or 
116 r If we had not included back- 
scatter, we would have calculated 40 per 
cent of 200, or 80, as the tissue dose If 
we wish to think of percentage depth dose 
in terms of air measurements, which I 
think might be perfectly permissible, we 
must use as a percentage depth dose the 
ratio of 116 r to 200 r, or 58 per cent If 
we consider the relation of skin dose to depth 
dose, the percentage is 40 If we consider 
air dose to depth dose, the percentage is 58 
This is of especial importance when con- 
sidering depth doses at voltages higher 
than 200 kv p With the more penetra- 
ting radiation delivered at these higher 
voltages, the percentage of back-scatter 
decreases Table II shows this quanti- 
tatively 



TABLE n 

KVP 

Percentage Back -scatter 

200 

43 

250 

37 

300 

31 

350 

26 

400 

24 

With 20 X 20 

cm field and 3 mm copper filter 

Table III 

shows the increase in per- 

centage depth dose with increasing kilo 
\ oltage 


TABLE III 


KV p 

Percentage Depth Dose 

200 

42 o 

250 

45 0 

300 

45 5 

350 

45 S 

400 

40 0 


With 20 X -0 cm field 3 m m copper filter GO cm 
distance 


Let us now compare depth doses at 
200 and at 400 kv p , and see how ex- 
tremely important it is to understand 
fully the implications of scattered and air 
measurements 

For every 200 r measured m air at 200 
kv p , there would be 42 5 per cent of 
(200 plus 43 per cent back-scatter), 43 
per cent of 200 is 86, giving a skin dose of 
286 r Taking 42 5 per cent of 286 gives 
us 123 “tissue roentgens ” 

For every 200 r measured in air at 400 
kv p , there would be 46 per cent of (200 
plus 24 per cent back-scatter), 24 per 
cent of 200 is 48, giving a skin dose of 248 
Taking 46 per cent of 248 gives us 114 “tis- 
sue roentgens ” 

This is rather startling, for it tells us 
that if we make our measurements in air, 
the same dose will give less tissue dose 
at 400 kv p than it will at 200 kv p 
If, however, we measure with back- 
scatter, the effect will be the expected one 
In order to get a true picture, we must 
compare depth doses with equal skin 
doses — not with equal air doses With 
equal air doses, the skin dose is less with 
400 kv p than it is with 200 kv p and 
the depth dose is also less To get com- 
parable depth doses, we must administer 
287 r at the slan with 400 kv p , which will 
give us a proper equal basis for compari- 
son The tissue dose with 400 kv p then 
becomes 45 per cent of 286, or 132 r, as 
compared with 123 r at 200 kv p 
The skin dose with 200 kv p is 286, while 
the skm dose with 400 kv p is 248, the 
former bemg 15 per cent more than 248, 
it therefore takes 15 per cent more r as 
measured m air to give the same tissue 
depth dose with 400 kvp as with 200 
The practical result of this is that the 
radiologist who has been accustomed to 
administering 200 r m air at 200 kv p , and 
who then changes to 200 r in air at 400 
kv p , is actually giving less radiation to 
the depth at 400 kv p than he was at 
200 Hence, m order that proper ad- 
vantage may be taken of the slight in- 
crease in depth dose of 400 kv p over 
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lated tabes dorsalis It is difficult to distinguish be- 
tween them and indeed it is very likely that the ar 
thropathy resulting from tabes dorsalis syringomyelia, 
and spina bifida are similar entities In the senes, two 
eases were spina bifida, two inyclod j splasia, and the 
remaining two presented vague but not definitely dmg- 
nosable neurologic symptoms Numerous terms have 
been applied by other authors to lesions presenting very 
similar signs and symptoms, and probably all these 
should be included under one terminology, vie , Kicn 
bflek called the foot lesions ' trophopathia myelodys- 
plastica," Blum considered these lesions as • osteo- 
arthropathia micro-atrophicans,” and more recently 
they have been called Stursberg's polyarthritis muti 
Ians " 

William R Stechbr, M D 


Roentgen Therapy m Acute Para arthritis Alfred 
A de Lonmier Am Jour Roentgenol and Rad 
Ther, July, ig37 38, 178-195 
In cases manifesting aches or neuralgic pain which 
are concerned with the motion of a joint in the ex- 
tremities, a localized inflammation of the tendons of 
one or more muscles within a sector of the joint per 
lphery must be considered This the author calls 
para arthritis" and includes involvements of the 
bursa The shoulder, elbow hand hip, knee, foot, 
or any joint may be involved Under this heading 
fall the so called bursitis tendonitis, Pellegrini 
Stieda’s disease, etc 

Most of these cases present symptoms out of pro- 
portion to the findings especially pain, point tender 
ness, and impaired motion, and roentgcnologically, a 
calcareous deposit Although trauma is a factor a 
large percentage gave no history of it and, therefore 
a toxic condition must be considered 
In the acute cases roentgen therapy produces a 
prompt cure in a few days, some even after only one 
treatment, though the most effective was application 
through very small cross-firing fields of 400 r doily to 
a total of 2,400 r with from 140 to 200 kv The cal 
careous deposits disappeared in the acute were not 
affected m the symptomless and varied in those with 
mild or moderate symptoms, though the symptoms 
unproved 


by the duration of the disease Certainly this method 
of treatment should he used more often as there is no 
doubt of the beneficial results 

S R Beatty, if D 

THE BLADDER 

Treatment of Carcinoma of the Bladder by 400 
Kilovolts Roentgen Therapy A H Schumacher and 
David Steel Ohio St hied Jour , October, 1937, 33, 
1110-1118 

In spite of the pessimistic attitude generally 
taken in regard to the treatment of carcinoma of the 
bladder by external irradiation, the authors feel en 
couraged by the survival of nine cases out of fifteen 
treated and quote favorable results from other clinics 
The far advanced cases received only palliative treat 
ment hut those m better condition were given full doses 
ranging up to 14 000 r equally divided over two ante 
nor and two postenor ports The factors used were 
400 kv constant potential, 5 ma 80 cm distan ce, 
filter 0 93 mm tin plus 0.27 mm Cu plus an lometer 
chamber plus bakehte plus 2 mm Cu built into the 
tube, giving a filter having the equivalent of 6 5 mm Cu 

J C Rodick, M D 


THE BLOOD 


S M Atkins M D 


The Value of Determining the Reticulocytes in Bx 
attuning the Personnel of Roentgen Laboratories K. 
Mardersteig Strahlentherapie 1938, 61, 279 
The author had an opportunity to examine the blood 
of employees of a roentgen tube factory There were 
changes in the white blood picture and occasionally an 
increase m the erythropoietic function which expressed 
itself in an increase of the reticulocytes or the hemo- 
globin and the erythrocytes Chrome tonsillitis very 
often accompanied by pharyngitis and laryngitis was 
also found This is chiefly due to the influence of oront 

and nitrous gases the described changes disappeared 
after the causative agents were removed The author 
concludes that the determination of the reticulocytes u 
a reliable method for the recognition of bone marrow 
stimulation in persons working in x ray laboratories 
Ernst A Pohlb M D Pb D 


Several Cases of Gonococcic Arthritis Treated by X 
ray M L Guillamet Bull et mem Soc de Radiol 
mdd de France October, 1937 25, 652-656 
Although \ rays have been successfully used m the 
treatment of gonococcic arthritis ever since 1904 they 
are not generally enough employed at the present day 
The author presents a series of 21 cases treated with 
roentgen rays He finds that m the majority there is 
an almost immediate amelioration of pain and swelling 
and that hospitalization is considerably shortened and 
the arthritic sequel® are markedly reduced He ad- 
vises a dosage of 200 r, given every few days as required 


BONE DISEASES (DIAGNOSIS) 

Fibrocystic Disease and Hyperparathyroidism J 
Bauer and A Jung Rev Cbir April 1937 75 284- 
295 (Reprinted by permission from British Med 
Jour July 31 1937 p 17 of Epitome of Current Medi 
cal Literature ) 

The authors report an interesting case of a woman 
34 years of age who complained of a violent pain in the 
nght thigh and hip after a fall A diagnosis of a neo- 
plastic metastasis in the right femur was made roent 
genographically and roentgen therapy was given with 
some success Two years later there were similar 



SOME 


FACTORS INFLUENCING THE DISTRIBUTION OF RADIATION 
USING A TWO-OBLIQUE-FIELD TECHNIC 


By M C REINHARD and F MIERS, Buffalo, N Y 

From the State Institute for the Study of Malignant Diseases 
Burton T Simpson, M D , Director 


N the treatment of pelvic malignancies 
by means of x-radiation, there has been 
during the past decade a progressive 
increase m the target-skin distance, re- 
sulting in an increased intensity at depth 
To-day 200 kv \-ray treatments are given 
at target-skin distances of 80 centimeters 
or higher Obviously the simplest technic 
is to use one large 20 X 20 cm field an- 
teriorly and posteriorly The large field 
radiates the entire pelvis and due to the 
scattering from such a large volume of ir- 
radiated tissue, the depth intensity at a 
point 10 cm below the skm may be as high 
as 50 per cent of the skm dose Mattick 
(1) has published tables simplifying the 
procedures in calculating the dose by this 
technic 

In cases in which still greater intensities 
at depth are desired four or even six fields 
may be applied Following the suggestion 
of Weatherwax (2) long narrow rectangu- 
lar fields should be used, two anteriorly 
and two posteriorly (and two lateral) and 
the radiation directed so as to overlap m 
the midpelvic region This latter method 
was adopted at the State Institute several 
years ago with the angulation of the beams 
and the separation between the two an- 
terior and two posterior ports predeter- 
mined In view of the fact that the 
patient was treated at one sitting with only 
one, or at most two, ports per day over a 
period of from 40 to 50 days, a variation 
from day to day m the angulation or spac- 
ing of the ports could be very easily intro- 
duced The question arose, therefore, as 
to how significant such slight daily varia- 
tions might be in routme treatments 
The present paper deals with ionization 
measurements made m a water phantom 
which was radiated by two simultaneous 
beams of radiation m order to arrive at 


some conclusions regarding variations in 
the set-up and the resulting errors 

The physical set-up for these measure- 
ments was as follows 
Two XPT type tubes excited simul- 
taneously by one generator, were operated 
at 200 kv p and 10 ma The intensity in 
air and the half -value layer of copper were 
determined for each tube separately with 
the radiation from one of the tubes cut off 
by means of a lead shutter The output 
from each agreed with that of the other 
and, m addition, the quality of the beam 
was the same as with a single tube operated 
at the same voltage and 25 ma , namely, 

1 0 mm copper half value layer 

Each tube could be rotated on its long 
axis so as to permit the adjustment of the 
angulation of the two beams The radia- 
tion from both tubes was confined and 
directed by means of wood treatment 
cones lined with lead rubber for the entire 
treatment distance of 80 centimeters 
The fields were 10 X 15 centimeters 
With the long axes of the fields parallel the 
radiation was directed into the water 
phantom with the following angulation 
and spacing 

1 Each beam inclined 6° away from 
the perpendicular 

2 Each beam inclined 11° away from 
the perpendicular 

3 Each beam inclined 16° away from 
the perpendicular 

A second adjustment was provided so that 
the phantom end of the treatment cones 
m each of the three angulations could be 
touching, separated 2 centimeters or 4 
centimeters, giving, m all, mne combina- 
tions 

The water phantom was 32 X 50 X 26 
cm high, with provision made to insert a 
thimble ionization chamber at various 
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treatment of benign disease by roentgen rays Osteo 
myelitis, localized osteitis fibrosa cystica giant cell 
tumor, and osteitis deformans are included Illus 
trative cases with roentgenograms are appended One 
case of osteitis deformans of the pelvis and femur is 
interesting because the patient was unable to walk at 
the time of admission He responded so well to roent- 
gen therapy that he is now able to work from 10 
to 12 hours and to walk without diffieultj In spite 
of this cluneal improvement the roentgenogram shows 
no changes as compared with the findings before the 
treatment 

Ernst A Pohle M D Ph D 


BREAST CANCER 

Carcinoma of the Male Breast Carl A Kunath 
Jour Iowa St Med Soc January 103S, 28, 10-13 

Sis. cases of carcinoma of the male breast has e been 
diagnosed at the University of Iowa Hospitals m the 
last ten >ears This is approximately t 27 per cent of 
all breast cancers admitted during this period and corre 
sponds closely to the incidence given by other authors 
There is general agreement that breast cancer in the 
male has a much gloomier prognosis than in the female 
The reasons for this are not clear hut the author be- 
lieves that the factor of late diagnosis due to failure of 
the medical profession to recognize that the disease 
exists in the male may play a large part Pain has 
been reported to be the most common symptom in 
males and to occur earlier Ulceration of the skin is 
more frequent even in the earlier stages The same is 
true of muscle involvement and fixation of the chest 
wall In the author s six cases the first symptom noted 
was a mass Pain was promment in two ca es but none 
had a discharge from the nipple or fixation to the chest 
wall axillary node involvement was present in four 
cases one gave a history of trauma preceding the de 
velopment of a mass, microscopically all were adeno 
carcinomas It is generally agreed that the treatment 
should be the same as for the female t e radical am 
putation and irradiation Of the six cases reported 
only four survived the operation Of these four one is 
living and has a local recurrence two died 14 and 17 
months after operation respectively and one died two 
and one-fourth years later probably from other causes 

L W Paul U D 


ulcer will produce large masses which cannot be found 
at operation but which disappear under proper treat 
ment 

S R Beattv, M.D 

CANCER (THERAPY) 

The Biological Principles of Radiation Therapy of 
Malignant Tumors with Fractional Doses J Borak 
Strahlentherapie, 1938 61, 63 

The author reviews the history of the development 
of the fractional dose method in roentgen therapy and 
points out that Freund of Vienna created the method 
tliat Schwarz furnished the theoretical background 
Regaud the experimental foundation while Coutard 
used it in clinical practice 

Ernst A Pohle, M D Ph D 


Radiotherapeutic Five-jear Results m Carcinoma 
of the Cervix Treated dunng 1930 as Published in the 
Communication of the Section on Hygiene of the League 
of Nations H R Schrnz Strahlentherapie 193S, 
61, 3S 

In March 1937, Heyman published on request of the 
radiological subcommittee of the League of Nations a 
statistical report giving the five->ear end results ob- 
tained m the treatment of carcinoma of the cervix 
during 1930 m six clinics One was located m Brussels 
one in Liverpool two in London one in Pans and one 
in Stockholm A total of 757 patients were observed 
89 per cent of these were treated An average of 31 
pur cent were free from symptoms at the end of five 
years although the individual results of the six clinics 
varied from 17 (47 per cent) Schmz presents a cnli 
cal analysis of these figures and attempts to explain 
the discrepancies in the end results He comes to the 
conclusion that neither the selection of the cases nor 
the error due to small numbers explains it One 
might consider the influence of race and age F ur 
tbermore the differences in the methods of radiation 
therapy should be studied no data on these are given 
in Heyman's publication He suggests therefore a 
comparison of the treatment methods used in the six 
climes on whose records Heyman s report is based 
Ernst 4 Pohle M D Ph D 


CANCER (DIAGNOSIS) 

Extensive Radiologic Defects Corresponding to 
Cancers Not Found b> the Surgeon M R A Gut- 
mann Bull et mfim Soc de Radiol mfid de France 

October 1937 25, 599-603 

The author describes several cases with large radio- 
logic defects which were not demonstrable at operatiom 
Such a defect may be a pseudo-tumor due to functional 
causes or a tumor such as a lymphoblastoma which is 
soft consistency and not therefore palpable at 
operation Sometimes edema from gastrins or gastnc 


Indications for X ray Therapj H Holfelder 
Wien khn Wchnschr Jul> 16 1937 50, 1031-1054 
(Reprinted by permission from British Med Jour 
Sept IS 1937 page 41 of Epitome of Current Medical 
Literature ) 

Holfelder gives the results of his extensive experience 
in the treatment of malignant grow ths with \ ra> s and 
compares them with those obtained by operation fn 
small carcinomas of the slnn surgery and irradiation 
gne equally good results whereas extensive inoperable 
skin carcinomas can be treated only b> irradiation 
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surface immediately below the center of 
either treatment cone, and curves were 
constructed for the depth intensities at the 



various positions Figure 10 shows part 
of a family of such curves 
From such families of curves, one lateral 
half of the final isodose curve was con- 
structed, the other half bemg, of course, 
merely a mirror image of the first half 
The nine complete isodose curves are shown 
m Figures 1 to 9, representing the three 


angles, 6°, 11°, and 16 °, and the three 
separations, namely, touching, 2 centi- 
meters and 4 centimeters between the two 
cones 

OBSERVATIONS 

First — The distribution of the radia- 
tion and the relative intensities at the 
different depths are somewhat different 
than that which would be obtained by 
superimposing two separate isodose curves 
The difference may be due to the fact that 
the ionization chamber measures the aver- 
age intensity for a definite volume, whereas 
in the latter condition the intensity is ob- 
tained by a summation of the intensities 
from the two separate curves at a point 
below the skm 

Second -—These curves mdicate the an- 
gulation and spacing necessary to avoid 
or to produce so-called “hot spots” where 
desired, as the particular case to be treated 
may require. 

Third — A daily variation m the setting 
up of a patient on whom only one area is 
treated at a time, could very easily result 
in a marked difference in the amount and 
distribution of the radiation in the region 
m question 

Fourth — Isodose curves obtained from 
measurements made when only one beam 
of radiation was used, agree with those 
pubhshed by May (3) for the same angu- 
lation 
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disc lesion was found, while in 22 per cent there were no 
lesions In no case showing cardiac lesions with marked 
enlargement was the sign found 

Based on autopsy findings the authors believe that 
the triangular para apexinn shadow is due to a hgament 
extending from the dome of the left leaf of the dia- 
phragm to the lower part of the parietal pericardium, 
the presence of fat being only contributory 

A Max oral M D 


Roentgen Kymographic Study of the Phenomenon 
of Kienbdck P Thoyer-Rozat and Jacques Bernard 
Jour de radiol et d’61ectrol November 1937, 21, 499- 
602 

The authors have studied the phenomenon of Kien- 
boch with the kymograph and have demonstrated that 
the paradoxical movement of the fluid level of hydro- 
pneumothorax is due to shift of the mediastinum rather 
than to paralysis of the diaphragm 

S R Beatty, M D 


COLITIS 


A Review of Idiopathic Ulcerative Colitis with Re- 
port of Five Cases Jonas C Kopclowitz Jour 
Missouri St Med Assn , February 1938, 35, 41—48 
The recent literature on ulcerative cohtis is reviewed 
with special reference to etiology symptomatology 
and treatment Many organisms have been incrimi- 
nated but especially the B dysentena Bargen diplo 
streptococcus and the B coll Many workers — and 
there is a d efini te trend toward this view — feel that 
ulcerative colitis belongs to the dysentery group Bar- 
gen has been the chief exponent of the diplostreptococ- 
cus but his views have not found universal acceptance 
The theory of an avitaminosis has some supporters 
since ulcerative colitis has a close resemblance to sprue 
and pellagra 

Concerning incidence, ulcerative cohtis shows no 
seasonal variations and affects both sexes equally 
The disease is most common between the second and 
fourth decades, with the average age about thirty The 
duration vanes from a week to twenty years or longer 
Symptomatically cases may be divided into three 


groups (1) The non-toxic non sclerotic with no evi- 
dence of toxemia or systemic manifestations (2) the 
non toxic, sclerotic with marked permanent changes 
to colon and rectum with ngid contracted and stenosed 
bowel from long standing cohtis (3) the toxic with septic 
fever, leukocytosis, anorexia nausea, vomiting rapid 
pulse’ and prostration This group includes those cases 
wnh rapid onset in which no treatment seems to be of 
avail (about 6 per cent of all cases) 

Many forms of treatment have been advocated 
This should include rest in bed during the acute stage, 
outdoor rfegime when improved sunlight and ultra 
^ighAo the abdomen The diet should be one 
_ , ow resld ue and with a caloric value of about 
TtS) day Vitamins should be given either as a 


juice, tomato juice butter, and yeast A wide variety 
of oral rectal and intravenous medicaments have been 
advocated 

The results of surgical treatment are not encouraging 
Conservative surgery preferably ileostomy is in 
dicated if medical management fails to control the symp- 
toms It is recommended, also in the presence of 
massive hemorrhage, persistent fever and rapid pulse 
persistent nausea and vomiting, or continued bloody 
diarrhea not improved by repeated blood transfusions 
In the author s series of 34 cases operation was done 
m six with three deaths There were four other deaths 
without surgery, a total mortality of 20 per cent 

Five typical cases are summarized and illustrative 
roentgenograms are included A bibliography of 50 
articles mostly of the more recent literature is ap- 
pended 

L W Paul MD 


CONTRAST MEDIA 

Acute Bismuth Poisoning with Recovery N M 
Keith and A E Os ter berg Arch Int Med Septem 
her 1937 60, 415-423 

Two cases of acute bismuth poisoning are presented 
resulting from cystographic injection of an alkaline 
solution of bismuth and potassium tartrate Onset 
symptoms were characterized by rapid development of 
oliguria or anuna within from 24 to 48 hours, accom 
pamed by nausea and vomiting Stomatitis and bleed 
mg from the gums developed three or four days after 
the onset Characteristic blue black discoloration of 
gums and mucous membranes did not appear untd 
several days later There was a marked rise w con 
centration of blood urea and creatinine, and a decrease 
in the bicarbonate reserve and chloride concentration 
of the plasma 

Treatment consisted of intravenous injection of 1 
per cent sodium chloride from 5 to 10 per cent dextrose, 
and 5 per cent sodium bicarbonate daily injections 
totalling from 1 000 to 3 000 c c In one of the cases 
sodium thiosulphate did not appear to affect the tox 
emia 

The authors point out the similarity between bis- 
muth toxemia and that produced by other heavy metals 
especially mercury bichloride. In lead poisoning 
renal insufficiency does not occur 

H A Jarre M D 


THE CRANIUM 

Intracranial Projectiles M Alfred L£vy Bull et 
mem Soc. de Radiol m£d de France October 1937 
25, 630-635 

The author presents two cases m which bullets inside 
tile cranium migrated downward and backward toward 
the base He believes that the weight of the lead 
bullets is the determining factor m this migration. 

S R Bbattx M D 
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JUDSON DIAGNOSIS OF CONDITIONS OF THYMUS GLAND IN CHILDREN 


ROENTGEN DIAGNOSIS 
The application of the roentgen ray may 
be of diagnostic aid in these conditions in the 
folio wmg ways (1) in showing enlargement 
of the gland, in detecting pressure phenom- 


angular shadow which narrows as it passes 
upward toward the first nb At its nar- 
rowest point it is less than the diameter of 
the spinal column The trachea is in the 
midlrne behind the aorta, bifurcating at 



Fig 2 Definitely enlarged thymus Thymic shadow nearly 8 cm wide and over four times 
the width of the thoracic vertebra Narrowing of the trachea in the lateral view 


ena, particularly of the trachea, the pos- 
sible diagnostic value of a therapeutic test 
with roentgen rays 

Normal Roentgen Appearance — The nor- 
mal infant’s chest, so well described by 
Wasson (1) in his observations on the anat- 
omy of the thymus gland, shows in the 
anteroposterior views (Fig 1) two auricles 
and the great vessels forming the base of 
the heart shadowy the superior vena cava 
at the right and the pulmonary artery on 
the left The aorta lies in the midlrne, 
onlv in later lift does it project to form the 
aortic arch These structures form a tn- 


about the third thoracic vertebra, the 
esophagus lies behind the trachea and is 
not seen The thymus is included m the 
superior mediastinal shadow, its base 
overlapping the base of the heart It is 
usually widest at the third interspace In 
the recumbent postero-antenor position 
at full inspiration, the normal mediastinal 
shadow at the second interspace is about 
one and one-half times the width of the 
body of a dorsal vertebra The lateral 
view should show the pharynx, posterior 
border of the tongue, epiglottis, vestibule 
of the larynx, retropharyngeal space, and 
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The half value lay ers m copper for the 400 kv ranged 
from 3 6 mm to 5.2 mm , compared with 1 1 mm for 
200 kv Depth doses for 400 kv with different field 
sizes at 50 cm focal distance showed a considerable 
difference, but at 80 cm somewhat less Back scat- 
tering at 400 kv , even for large areas, was slightly more 
than 20 per cent as compared to over 40 per cent for 
200 kv 

S M Atkins M D 


Certain Conclusions from Study of Radiation of 200- 
400 Kdovolts with the Photoelectric Cell Andre 
Denier Bull et mem Soc de Radiol med de France, 
October 193", 25, 051 052 

The author has made a study of the effects of x rays 
on the reading of the photoelectric cell in the region 
from 200 to 400 kv He finds that below 0 15 4 the 
sensibility falls rapidly toward the region 0 0S3 4 
There is a sharp drop between 0 10 and 0 150 A which 
is of interest m that it may allow a means of measuring 
quality of a given radiation in this range but makes the 
instrument unsatisfactory as a measure of quantity 
With a given quality of raj a remarkable proportion 
ahty of the current with the intensity of irradiation e\ 
ists which can be vended by changing the distance only 
and applying the law of the square root 

S R Beattv M D 


tion will be of great clinical aid This type of curve 
may serve as a basis for the denvation of other nines, 
such as, for example, the curve expressing the measure 
ment of roentgens in free atr equivalent curves for 
various stze fields by taking into consideration the sur 
face scattering, curves expressing the time factor when 
treatment is fractionated and protracted etc 
The physical dose should always include a statement 
of (a) the quality of the radiation, expressed in the form 
of a complete absorption curve describing the eqrnva 
lent voltage or half value layer, (5) the quantity of the 
radiation expressed in roentgens, measured in free air 
with a thimble chamber, (c) the intensity factor (r/ 
min ) and (J) the time factor or daily loss of radiation 
effect, if treatment is extended over a certain length of 
time Finally, it should include a detailed description 
of all factors pertaining to technic, such as radiation 
source calibration and clinical procedure 

S M Atkins, M D 


Roentgen Therapy with Supervoltage in North 
America O Glasser Strahlentherapie, 1937 <50, 
557 

The author describes several of the supervoltage in 
stallations m this country and briefly discusses some 
of the problems in dosimetry 

Ernst A Pohlb, M D Ph D 


Roentgen Caustic Its Principles and Application o{ Dosimetry m Radiation Therapy by 

G J van dcr Plaats Strahlentherapie, 1938 61, 84 tbe Rotatlon Method R du Mesrnl de Rochemont 

The author suggests the term roentgen caustic Stnlhl entherap.e 1937, 60, 648 

for the method of applying roentgen rays at relativ ely The author lnvesUgated the van0U3 factors affecting 
low potent, als short focal skin distance with high do5age , n lrra diation with the rotation method (see also 

intensities and large doses This method has been paper by Dessnu( , r same Journa i, 1937 , 60, 546) 

developed during the last few years by Chaoul and his Numerous mathematlca! deduc t,ons are given showing 
co-workers The principles of the method are dis- thg relatlon befueen focal skm dlstaace fi(;ld size, and 

cussed at length its great advantage is the rapid drop surface an(J deptb doses Thc dl/rerences m the iso- 

of the dose from the surface toward the depth If it is d(jse curves as compared Wlth those obtoned whe n pa 

not desirable to preserve t e integrity o t e skm un- tient and tube unmobdized are also shonm Blanks 

filtered radiation at the shortest possible distance is Me repnnted wb)ch f(mmt the wording of the doses 
the method of choice A special apparatus which m pnJCtJce 

permits irradiation at 60 kv , no filter 2 cm F S D is Ernst A Pohlb M D Ph D 

described and its advantages in focusing the beam 
on the lesion demonstrated 

Ernst 4 Pohle M D , Ph D THE ESOPHAGUS 

Esophageal Varices Albert Oppenheimer Am 
Coordination of Physical and Biological Dosage in Jour Roentgenol and Rad T her September 1937 
High Voltage and Supervoltage Roentgen Therapy 38 403-414 

T Leucutia and K, E Comgon Am Jour Roentgenol The roentgenologic appearance of esophageal vanccs 
and Rad Ther November, 1937 38, 762-768 is the product of two variable factors namely ana 

It is recommended that the physical dose be always tomical formation and actual physiological condition 
coordinated with the biological dose when prescribing a during ex-posure 

, treatment Anatomically the roentgen findings vary with the 

06 present the skin erythema still appears as the stage of the disease The early stage marked by 
Por ep ind icator and therefore it is a slight and diffuse congestion results in moderate 

most stnta 3 ’° 0 used routmely as a biological broadening of the rug® of the lower esophagus The 

recommended t a ncreasl ng voltages an increas- beginning of the dilatation of the large veins results m 

dose uni t Since wt > ^ administered to pro- small rounded defects of the lower fifth of the esopha 

mgly larger physical oae or essing this rela- gus The generalized enlargement of numerous veins 

duce a similar erythema a curve 
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Tig 4 (above) I alse impression of buckling and compression of the trachea in the lateral view This is 
due clnclly to distortion from rotation of the patient and also to the fact that the film was taken during 
expiration 

Tig 3 ( belo aO Normal thymus with change in width due to respiration The film on the left was taken 
at full inspiration and is essentially negative The film of the same patient on the right was taken at expira- 
tion and shows an apparently enlarged thymus This is entirely a physiological effect, but often leads to a 
mistaken diagnosis of enlarged thymus 


in t child w ithout definite symptoms, is review of literature 

th it t warning signal of possible danger 3 There is a definite trend, particularly in 
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to occur without symptoms the author presents an 
analysis of 26 cases discovered roentgenographically, 
ten of which had symptoms directly traceable to the 
diverticulum Substemal paw was present in six 
cases Dysphagia distinct from substernal paw, was 
experienced by six patients Hematcmesis occurred 
in three cases Other minor symptoms were eructa 
tions simple vomiting, hiccup, pain in the epigastrium, 
and weakness There was no relationship between the 
sue of the diverticulum and the occurrence of symp 
toms 

H A Jarre, M D 
FISTULA 

Chrome Pararectal Fistula Treated with X raj 
Therapy Ten year Cure Th_ Nogicr Bull et m6m 
Soc de Radiol med dt Trance October, 1937, 
25 , 045, 640 

A persistent sinus tract which had been treated sur- 
gically for a period of oxer ten years was irradiated by 
the author with fairly heavy doses of x ray through 5 
mm A1 filter A total dose of 4 800 R (Solomon) was 
given The lesion has remained healed for 10 years 
There is atrophy and telangiectasis of the region but 
the skin is supple and unbroken 

S R Beattv M D 


fusing shadows in the intestinal tract which lies over the 
area of the gall bladder has precluded the necessity tor 
re-examination It has also made the multiple dose 
oral method of cholecystography possible on the same 
day that barium meal examinations of stomach and 
small intestine, or barium enema examinations of the 
colon are made In a senes of 1,250 eholecystographic 
examinations, pitressin was used in 200 cases and ef 
fective results were obtained in 87 5 per cent of these 
In a more recent senes in which the new ampule con 
taming 20 pressor units w as used, effective results were 
obtained in 90 per cent of eases Diagnosis in these 
cases is usually simple when there is a history of bihary 
colic, especially if associated with jaundice, and it may 
be confirmed by cholecystography In inflammatory 
diseases of the gall bladder physical examination is of 
assistance only dunng the acute or subacute stages 
The authors observe that dunng the last five years the 
operative findings have coincided with the cholecysto- 
graphic either positively or negatively in 95 per cent of 
cases 


A Probable Cause for the High Mortality Following 
Choleeystostomy, Cholecystogastrostomy and Chole- 
cystoduodenostomy in Jaundiced Patients R Russell 
Best and N Fredenck Hicken. Surg , October 1937 


FOREIGN BODIES 

Unusual Foreign Body m Esophagus and Stomach 
E Oppikofer Jr Schweiz med Wchnschr , Jan 1 
1938, 68, 20 27 

Alter Tom, the Vienna house breaking king,” was 
arrested he tried to commit suicide by swallowing a 
piece of wire and 39 pins Within the next five days 
32 of the pins were evacuated but it was necessary to 
remove the piece of wire by esophagoscopy from its 
location half in the esophagus half in the stomach 
Lewis G Jacobs M D 


GALL BLADDER 
(NORMAL AND PATHOLOGIC) 

Newer Developments in Cholecystography E N 
Collins and J C Root Cleveland Clm Quart April 
1937 4, 85-97 (Reprinted by permission from British 
Med Jour Aug 14 1937 page 27 of Epitome of Cur 
rent Medical Literature ) 

In an attempt to standardize procedure m the newer 
developments of eholecystographic examination, Col 
Uns and Root point out the following features It has 
been found that the administration of multiple doses of 
the dye produces greater density m the visualized gall 
bladder than does a single dose, and it makes non 
visualization of greater significance and it does not harm 
the patient The administration of large amounts of 
and other carbohydrates before and during ex- 
“* facilitates the excretion of the dye by the 

” One ounce 

tie'faTme^ ' ThTuK ‘of p.tressm m eliminating con 


2, 560-574 

Operations to relieve blockage of the common duct in 
the face of increasing jaundice are frequently unsatis- 
factory and carry a high mortality rate One cause 
may be the authors state, that anastomosis between the 
gall bladder and stomach or duodenum to relieve he 
patic pressure may prove inadequate because the cystic 
duct may not be patent 

Probing the cystic duct or a study of the bile secre- 
tion has not proved to be reliable Cholangiograms are 
used by the authors either at the time of operation or 
after a choleeystostomy 

If done at the time of operation the bile is aspirated 
and about 30-50 c c of iodized oil injected (or 48 per 
cent hippuran) and an x ray film made with a portable 
apparatus If contrast medium is seen in the common 
duct a cholecystogastrostomy or cholecystoduodenos 
tomy may be done If none is seen, a choledochostomy 
or choledochoduodenostomy is indicated 

J E Whjteleathbr M D 

GENITO-URINARY TRACT (DIAGNOSIS) 

Urethrography J H Oi train are and R Martinet 
Schweiz med Wchnschr Jan 1 193S 68, 12-25 
After a brief r£sum£ of the methods of urethrog 
raphy the authors describe their usual technic A 
catheter with a balloon bulb on the tip is inserted into 
the meatus and inflated until tight 40 per cent lipiodol 
is then injected to fill the urethra Two films are made 
one posterior and one lateral If one avoids pain in 
injection no accidents are encountered 

The anatomy of the urethra is briefly reviewed The 
x ray image of the normal urethra has certain fixed 
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lation of the thymus to status lymphati- 
cus, and note this condition in 6 to 7 per 
cent of their autopsies 

REPORT OF CASES 

In the midst of these conflicting opin- 
ions a review was made of 88 cases, at the 
Los Angeles County Hospital, that earned 
a diagnosis of enlarged thymus These 
probably do not represent all the cases 
and any figures given cannot be taken as 
exact percentage values, but they are suffi- 
cient to afford a rehable cross-section of 
the situation 

Of these 88 cases, 14 were children who 
had come to autopsy without previous 
roentgen examination, and the diagnosis of 
enlarged thymus was part of the autopsy 
report It is particularly significant that 
all of these were cases of sudden death or 
of death following an acute fulminating 
illness of very short duration This is m 
accordance with the studies of Boyd (15), 
who has demonstrated that the large 
prominent thymus and lymph nodes 
found m cases of sudden death, and which 
had been mistaken for a pathological state, 
are really the normal, whereas most thy- 
muses as seen at autopsy are the involuted, 
inconspicuous thymuses of inanition, which 
had heretofore been considered normal 
She found that when death occurs within 
from one day to one week of the onset of 
any disease, the weight of the thymus is 
moderately reduced, when death occurs 
one week or more after the onset, the 
weight is usually markedly reduced, ex- 
cept m persons with exophthalmic goiter 
or lymphatic leukemia 

The remaining 74 had roentgen examina- 
tion, and of these, 54 were treated for en- 
larged thymus Of the treated cases, rune 
(17 per cent) appeared to be improved, 
ten (19 per cent) ha\ e no follow up history 
and conclusions cannot be drawn as to the 
effects of the roentgen treatment Several 
of those manifesting clinical impnnement 
following roentgen treatment showed no 
change in the size of the thymus, w hen roent- 
genograms were taken from a few weeks 
to sc\ eral months later Thirty-fi\e (95 


per cent) had co-existence of other condi- 
tions which render it doubtful that thymic 
enlargement was the real cause of the symp- 
toms A large number showed complicat- 
ing otitis media, sinusitis, upper respira- 
tory infection and such conditions as al- 
lergy, congenital laryngeal stridor, con- 
genital lues, congenital heart disease, 
retro-pharyngeal abscess, submaxillary ab- 
scess, bronchitis, pneumonia, whoopmg 
cough, tuberculous adenitis, prematurity, 
probable intracranial birth injury, and 
paresis 

The following are illustrative cases 

Case 1 (Fig 7) A male infant, aged 
three months, had been ill for about three 
weeks with upper respiratory infection, bi- 
lateral otitis media, and bronchopneu- 
monia, then developing induration of the 
posterior pharyngeal wall Roentgeno- 
grams taken at this time showed bulging 
of the retropharyngeal space probably due 
to abscess They also showed broadening 
of the upper mediastinal silhouette, espe- 
cially on the right, resembling an enlarged 
thymus The symptoms cleared with in- 
cision and drainage of the abscess Roent- 
gen therapy was also given on the suspicion 
of enlarged thymus, but it is doubtful if 
any thymic pathology was present 

Case 2 (Fig 8) This was a five-weeks- 
old female infant with a history of inspira- 
tory stridor, heavy breathing, and difficulty 
in swallowing for about three weeks The 
films of the chest w r ere essentially negative, 
but a therapeutic test with roentgen rays 
was given, -without improvement Later 
laryngoscopic examination showed con- 
genital laryngeal stridor, which improved 
with cod hver oil and calcium therapy 
Mention should also be made of the 
question frequently raised as to possible 
ill effects from irradiation of the thymus in 
infants In 1927, Hess (16) reported two 
cases of children developing Mongolian 
idiocy following roentgen treatment 
Rowntree (1 /) and others have recently 
reported cases which had been subjected 
to roentgen therapy in early infancy, in 
which retardation, mentally or physically 
or both, was later found Their work, in 
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quent in bilharziasts than in the normal The implan- 
tation of cancer in these cases, therefore, seems more 
directly connected with calcification. 

S R Beatty M D 


The Infant and Child as a Urologic Problem C 
Hnlsell Fite Jour Oklahoma St Med Assn , No- 
vember, 1937, 30, 391-397 

The author gives the indications for a complete uri- 
nary study in children, and points out the superiority 
of retrograde over intravenous pyelography Several 
cases are presented 

John M Miles M D 

GENITO-URINARY TRACT (THERAPY) 

Bilateral Hydronephrosis 12 Cases H Smagghc 
Jour d urol January 1937 43, 5-33 (Reprinted by 
permission from British Med Jour May 29, 1937 p 
So of Epitome of Current Medical Literature ) 

The author m discussing cases of bilateral hydrone 
phrosis, states that the condition is not uncommon and 
is usually revealed by intravenous urography Bilat- 
eral hydronephrosis is met with m cases of congeuita! 
malformation in lesions of the lower urinary tract, 
causing obstruction m the bladder prostate or urethra 
or in inflammatory lesions or tumors in the adjacent pel- 
vic organs These latter conditions bring about ure 
tero pelvic dilatation but congenital lesions of which 
the most common are abnormal vessels cause a 
dilatation of the pelvis alone Pelvic lesions which may- 
cause bilateral dilatation of the ureters are most often 
found in women and include prolapse of the uterua 
uterine fibromas and ovarian cysts Certain cases of 
bilateral hydronephrosis show few symptoms particu 
larly those cases of congenital uretero pelvtc ddatation 
of primary origin In other instances the dilatation 
causes indefinite feelings of heaviness m the lumbar 
region m pregnancy this symptom is hard to distin- 
guish from muscular fatigue In typical cases pain may 
be persistent or intermittent with crises similar to at- 
tacks of renal colic, affecting most severely the side 
on which the kidney is most damaged The increase 
in size of the kidneys being bilateral may suggest 


polycystic disease, but the diagnosis can be settled by 
pyelography 

Prognosis in cases of bilateral hydronephrosis is 
grave as progressive renal insufficiency leads men 
tably to uremia In pregnancy, if symptoms occur 
before the fourth month, the pregnancy should be 
interrupted At a later stage drainage by ureteric 
catheters may be earned out, or in severe cases neph 
rostomy may be necessary Nephropexy is indicated 
in all cases of simple pelvic dilatation after division of 
the abnormal vessel or adhesions and also when the 
dilatation is of uretero-pelvic origin In cases of in 
fective dilatation nephrostomy should be earned out 
and the kidney allowed to dram for several months 
Twelve cases of hydronephrosis are reported 

GRENZ RAYS 

Methods for the Marking and Adjusting of Skin 
Areas in Grenz ray Therapy A Kremer Struhlen 
therapie, 1937 60, 019 

The author describes his method for adjusting skin 
fields in Grenz ray therapy He uses a special focusing 
device which facilitates the reproduction of certain 
angulations The fields are marked on the skm 
numbered and then photographed to allow accurate 
control of dosage and avoid overlapping of treated 
areas 

Ernst A Pohle M D Ph D 


Our Experience with Grenz ray Apparatus and Dos 
age Meters H Decker and J Port Strahlentherapie 
1937 59,539 

The authors examined a number of pieces of appara 
tus for the production of Grenz rays including filters 
and also undertook a senes of measurements with the 
dosage meters available for the calibration of such ap 
paratus They found a number of shortcomings m the 
construction of the apparatus and offer suggestions for 
remedying them Some of the dosage meters showed 
differences as high as 25 per cent and they conclude 
therefore that the instruments on the market at present 
are not suitable for accurate measurements m the 
Grenz ray region 


Ernst A Pohle MD PhD 
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other factors may give shadows simulating 
enlarged thymus 

The criteria commonly given for enlarged 
thymus are unreliable, because of the wide 
range m size within apparently normal 
limits In children meeting sudden death, 
as from accident, autopsy often reveals 
thymuses which would be deemed en- 
larged, although the children had been nor- 
mal m all respects 

Even m those children presentmg symp- 
toms such as are usually attributed to en- 
larged thymus and in whom roentgen ex- 
amination shows thymic enlargement, the 
great majority (65 per cent m the present 
senes) have other causes to account for 
their symptoms For this reason thorough 
pediatnc and laryngologic examination 
should be made before roentgen treatment 
is instituted 

The propnety of a therapeutic test with 
roentgen rays for diagnosis must be ques- 
tioned, chiefly because it may cause cessa- 
tion of the search for other factors 

In view of our incomplete knowledge of 
the function of the thymus and because of 
possible deletenous effects from over-expo- 
sure to the roentgen ray, moderate dosage 
and extreme conservatism should be used 
m treatment 

Because of the uncertainty accompany- 
ing the diagnosis of enlarged thymus and 
the doubt that the apparently large thymus 
has any particular significance m symptom- 
less children, we question whether pre- 
operative roentgen examination in chddren 
is either necessary or desirable unless spe- 
cific symptoms or signs are present 
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and Lawrence, m 1924 They observed 
calcification of the renal veins m a case of 
bilateral nephrolithiasis in a female, 51 
years old, who had passed small calculi 
for the past 20 years No other calcifica- 
tion was noted in the kidney 
2 Aneurysm — A rare and bizarre type 
of calcification of the renal vessels is the 
calcification of an aneurysm of the renal 
artery In 1932, Mathe collected 55 cases 
of aneurysm of the renal artery and added 
one case Calcification was noted in 11 
cases, to which may be added the case re- 
ported by Wesson and Fulmer (1933) 
Calcification may occur m either the true 
or false aneurysm, but most frequently m 
the former type The presence of cal- 
careous deposits in the case of a true 
aneurysm of arteriosclerotic origin may be 
interpreted as part of the general calci- 
fying process of arteriosclerosis, whereas 
calcification of walls of a false aneurysm 
is a retrogressive process due to replace- 
ment changes m the surrounding tissues 
which contain extravasated blood 

The calcareous deposits m the wails of 
the aneurysm may produce an opaque 
rmg-like shadow m the renal region on the 
roentgenogram, offering a difficult prob- 
lem in differential diagnosis, as the con- 
dition is easily confused with shadows of a 
renal calculus, calcified abscess, calcified 
cyst, or calcified lymph node Several 
writers, including Key and Akerlund, 
Soderlund, Mathe, and Wesson and Ful- 
mer, consider the wreath-like ring-shape 
shadow with a relatively denser peripheral 
zone to be characteristic of calcified 
aneurysm of the renal artery The calci- 
fied shadow is usually situated at the hilum 
of the kidney but occasionally is found 


late sequelae It is indeed very likely that 
many cases of calcification following kidney 
mj unes are encountered but either are not 
recognized as such, bemg confused with 
calcification m other pathological renal 
lesions, or are not reported Colston has 
emphasized the etiologic r61e of trauma in 
the production of calcified renal and pen- 
renal cysts 

1 Intrarenal Calcification — The extent 
of calcification following kidney injuries 
is dependent upon the condition of the 
kidney before the injury, the type of 
kidney injury, amount of hemorrhagic 
extravasation, and the interval of time 
elapsing before the examination is made 
While the majority of small subcapsular 
hematomas and parenchymal effusions 
are readily absorbed, the larger collections 
of blood within the parenchyma or m the 
perirenal space are not always entirely 
absorbed and may undergo degenerative 
changes The extravasated blood m or 
about the kidney coagulates, clots, and 
adheres to the surrounding tissue and 
calcium salts are precipitated from the 
organized blood clot The site of the 
calcium salts may be precipitated within 
the parenchyma or upon the walls of a 
perirenal cyst Every intrarenal or ex- 
trarenal hematoma provides fertile soil 
for the growth of bacteria derived from a 
pre-existmg renal lesion or distant focus 
of infection As a result of the infectious 
process, there may develop a variety of 
unpleasant sequel®, namely, cortical or 
subcapsular abscess, perirenal abscess, pyo- 
nephrosis, m any one of which calcification 
may occur 

2 Extrarenal Calcification (a) Pen- 
renal Hematoma — In our search of the 


withm the kidney outline, since the aneu- 
rysmal process may involve intrarenal 
branches of the mam artery 


(£) Injuries of the Kidney 
There is a decided paucity of reports 
dealing with renal calcification of trau- 
matic origin In many of the classical 
articles on injuries of the kidney, no men- 
tion is made of calcification as one of the 


literature, we found that the earliest re- 
ports of calcification following a kidney 
injury were made by Abbot m 1 902 Patho- 
logical e xamin ation of the operative speci- 
men disclosed the mass to be an old ex- 
eapsulated perirenal hematoma which had 
undergone extensive calcification An al- 
most similar case of calcified perirenal 
hematoma has been reported by Fleischer 
and Hansen (1935) 
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Sam W Donaldson, M D , 326 North Ingalls St, 
Ann Arbor, Secretary Treasurer, E R Witwer 
M D , Harper Hospital Meetings first Thursday 
of each month from October to May, inclusive, at 
Wayne County Medical Society Bldg 


Michigan Association of Roentgenologists — President, 
E R Witwer, M D , Harper Hospital, Detroit, 
Vice-president, D W Patterson, M D , 622 Huron 
Street, Port Huron, Secretary-Treasurer C K Has- 
ley, M D , 1429 David Whitney Bldg , Detroit 

MINNESOTA 

Minnesota Radiological Society — President, Walter H 
Ude, M D , 78 S 9th St., Minneapolis, Vice-presi- 
dent Leo G Rigler M D , University Hospitals, Min- 
neapolis, Secretary-Treasurer, Harry Weber, M D , 
102 Second Ave S W Rochester Meetings quar- 
terly 
MISSOURI 

The Kansas City Radiological Society — President, L 
G Allen, M D , 907 N 7th St , Kansas City, Mo 
Secretary, Ira H Lockwood, M D . 306 E 12th St, 
Kansas City Mo Meetings last Thursday of each 
month 


The St Louts Society of Radiologists — President 
Joseph C Peden, M D , 634 N Grand Blvd , Secre- 
tary, W K Mueller, M D , 607 N Grand Blvd 
Meetings fourth Wednesday of each month 
NEBRASKA 

Nebraska Radiological Society — President E W 
Rowe M D 128 N 13th St , Lincoln, Secretary, 
D Arnold Dowell M D 117 S 17th St Omaha 
Meetings first Wednesday of each month at 6 p si in 
Omaha or Lincoln 

NEW ENGLAND ROENTGEN RAX SOCIETX 

(Marne, New Hampshire, Vermont, Massachusetts, 
and Rhode Island ) President, Frank E Wheatley, 
M D , 520 Beacon St Boston, Secretary, E C 
Vogt M D , 300 Longwood Ave Boston Meetings 
third Friday of each month from October to May 
inclusive, usually at Boston Medical Library 
NEW HAMPSHIRE 

■See New England Roentgen Ray Society 
new jbrsev 

Radiological Society of New Jersey — President J D 
Tidaback, M D , 3S2 Springfield, Summit, Vice- 
president, Milton Tnedman M D , Newark Beth 
Israel Hospital Newark, Secretary, P S Avery, 
MD 54G Central Ave Bound Brook Meetings at 
Atlantic City at time of State Medical Society and 
Midwinter in Newark as called by president 

NLW VORK 

Brooklyn Roentgen Society — President, Albert Voltz 
MD 115-120 Myrtle Avenue, Richmond Hill, 
Pice president ALL Bell, M D Long Island 
College Hospital Henry Pacific, and Amitv St« 


132 Parkside Ave , Brooklyn Meetings first Tues- 
day m each month at place designated by president 


Buffalo Radiological Society — President, John Barnes, 
M D , 875 Lafayette Ave , Vice-president, W L 
Mattick, M D , 290 Highland Drive, Secretary- 
Treasurer, J S Gian-Franceschi, M D 610 Niagara 
Street Meetings second Monday evening each 
month 


Central New York Roentgen-ray Society — President, 
W E Achilles, M D , 60 Seneca St , Geneva, Vice- 
president, M T Powers, M D , 250 Genesee St, 
Utica, Secretary-Treasurer, Carlton F Potter, M D , 
425 Waverly Ave Syracuse Meetmgs held in 
January May, and October as called by Executive 
Committee 


Long Island Radiological Society — President, David 
E Ehrhch, M D , 27 W 86th St , New York City, 
Vice president H Koiransky, M D , 43-37 47th St 
Long Island City, Secretary, S Schenck, M D , 115 
Eastern Parkway Brooklyn, Treasurer, Moses 
Goodman, M D , 45-01 Skilknnn Ave , Long Island 
City Meetmgs fourth Thursday evening each month 
at Kings County Medical Bldg 


New York Roentgen Society — President, E F Merrill 
M D , 30 W 59th St , New York City, Vtce-prcst 
dent I W Lewis, M D , Secretary, H K Taylor 
MD 667 Madison Ave , New York City, Treasurer, 
R D Duckworth, M D , 170 Maple Ave White 
Plains Meetmgs third Monday evening each 
month at Academy of Medicine 


Rochester Roentgen ray Soctcty — Chairman, Joseph 
H Green, M D , 277 Alexander St , Secretary, S C 
Davidson, M D , 277 Alexander St Meetings at 
convenience of committee. 


Society of Radiological Economics of New York — 
President, Albert L Voltz hi D , 115-120 Myrtle 
Ave , Richmond Hill, Vice-president, M M Pome- 
ranz M D , 911 Park Ave , New York City, Secre 
lary, W F Francis, M D , Treasurer, Theodore 
West M D , United Hospital, Port Chester Meet- 
mgs first Monday evening each month at McAlpm 
Hotel 

NORTH CAROLINA 

Radiological Society of North Carolina — President 
Robert P Noble, M D , 127 W Hargett St , Raleigh! 
I ice president, A L Daughtndge, M D , 144 Coast 
Line St , Rocky Mount, Secretary-Treasurer, Mayor 
I Fleming M D 404 Tails Road, Rocky Mount 
Meetings with State meeting in May, and meeting in 
October 

OHIO 

Clcteland Radiological Society —President, North W 
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( b ) Peripelvic and Pseudo-hydronephrotic 
Cysts — Wesson recently reported a case of 
perirenal calcification in a boy eight years 
old following traumatic rupture of the 
kidney pelvis The extrarenal mass was 
a perirenal cyst or pseudo-hydronephrosis 
Strauss (1931) described a case of calcifica- 
tion in a pyonephrotic kidney in an adult 
male following severe injury to the chest 
and back 

Case XVIII (G U 1,446), J M, male, 
17 years of age, student, was admitted to 
Sinai Hospital on Sept 10, 1933, with a 
complaint of pain in the right upper 
quadrant In November, 1932, he had sus- 
tained an injury to the right loin during a 
football game He had hematuria lasting 
two days On Sept 3, 1933, he was struck 
in that region during a boving match and 
had a dull pam, accompanied by hematuria, 
lasting one day On Sept 6, 1933, he 
developed a sudden stabbing pam in the 
right upper quadrant, radiating to the 
right lower quadrant and lastmg several 
hours This was followed by a dull pam 
and was accompanied by nausea, vomiting, 
chills, and fever He also complained of 
burning, frequency, urgency, and dysuna 
Physical examination disclosed fullness in 
the right loin and upper quadrant, with 
tenderness and rigidity in the same region 
There were no definite masses palpable 
The urine contained an occasional red 
blood cell and pus cell, and a stained 
smear showed numerous staphylococci 

Cystoscopy and pyelography on Sept 
11, 1933, revealed a non-functioning kidney 
on the right side A plain roentgenogram 
showed a large, diffuse, blotchy, calcified 
shadow in the upper pole of the right 
kidney, an oval shadow in the mid-portion, 
and an irregular group of calcified shadows 
m the lower pole (Fig IS) The pyelo- 
gram revealed the opaque medium ir- 
regularly dispersed through the entire 
kidney with no distinct outhne of the 
pelvis or cahces (Fig 19) A diagnosis of 
non-functiomng calculous pyonephrosis 
with calcification of old blood clots was 
made On Sept 14, a right nephrectomy 
was performed, after which the patient 


made an uneventful recovery, he was dis 
charged from the hospital on Oct 4, 1933 
Pathological examination of the opera 
tive specimen revealed an enlarged soft 
kidney with marked inflammatory reaction 
m the peripelvic and pennephntic tissues 
There was a collection of old blood and pus 
under the capsule over the upper pole of 
the kidney When the kidney was opened, 
about 200 c c of thick pus escaped, leaving 
a grumous material and organized blood 
clots containing calcareous material Af- 
ter removing the debns, an old laceration, 
1 5 cm in length, was found m the upper 
pole extending from the cortex to the pel- 
vis IMieroscopie examination of the tis- 
sue removed from various portions of the 
kidney showed typical changes associated 
with acute and chrome pyelonephritis 

F Renal Litluasis 

1 M icrohthiasis — This condition may 
be considered as a form of calcification of the 
renal tubules It is characterized by the 
presence of mmute calculi with the lumen 
of the collecting tubules It is rather 
surprising that this subject is not men- 
tioned in many textbooks (Keyes, Guiteras, 
Kelly and Burnam, Young) or m mono- 
graphs on hthiasis (Joly) However, in 
recent years, the condition has gamed some 
recognition, and contributions have been 
made by Braasch, Crabtree, Huggins, 
Higgins, and others 

Microlithiasis must be differentiated 
from the laminated deposits of unc acid 
(the so-called uric acid infarcts) seen in the 
collecting tubules of very young infants at 
autopsy, and from metastatic calcification 
of the renal tubule observed in the various 
bone diseases 

It is difficult to determine the actual 
incidence of microlithiasis, as extensive 
pathological and statistical studies are not 
available The condition has not been 
described m children, probably due to the 
fact that histopathological studies in renal 
hthiasis m children are seldom made, or 
else the condition is not recognized Crab- 
tree found three instances of microlithiasis 
in a senes of 36 nephrectomized kidneys, 


LEON J MENVILLE, M D , Ed, tor 
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THE POSITION OF RADIOLOGY IN EXPANDING MEDICAL SCIENCE 1 


The citizens of the United States feel highly- 
honored that our country has been chosen as 
the meeting place for 1937 of the International 
Congress of Radiology, an association recog- 
nized by civilized countries of the world for its 
achievements in advancing the social well- 
being of all peoples 

In this war-tom world, it is gratifying to 
remember that science has no country, to know 
that men of science from all parts of the uni- 
verse, of whatever nationality, race, or creed 
they may be, can meet and freely discuss con- 
tributions to the welfare of mankind Let us 
hope that out of such peaceful international 
gatherings as this, some impetus to world peace 
may come 

The contributions of radiology to the health 
and happiness of man and to social progress 
have been one of the wonders of our generation 
Radiology has given an understanding of the 
mtncate physical processes of health which are 
almost beyond the scope of the imagination, 
and has made possible the accurate location 
and diagnosis of disease in the human body 
Man’s brain is the visual brain of the pri- 
mates It is true that there are other primates 
besides man, but they have achieved no result 
with tlie visual brain winch has advanced them 
beyond the lower animals with the predomi- 
nantly olfactory brain In his physical make- 
up, man in comparison with many of the lower 
animals is inferior and his lifetime on earth is 
measured by a relatively small number of years, 
but lus braui has given him superiority over all 
other animals, and the eye is the organ tlirough 
which man receives his truest knowledge It is 
the fact that the mind of man was built up 
coincidentally with the eye, and not the me- 
chanics of the eye, that has made lus intellectual 
progress possible The outstanding fact in the 
history of medicine is that the visual method of 
obtaining information has always been domi- 
nant Radiology' has been a powerful factor in 
extending the \ isual method 


1 Opening \dilrc*s at Hftli International Congress of 
llatltologj Chicago bept. 13-17 1937 


It might be said that what Hippocrates was 
to Aristotle, Harvey was to Sydenham, the 
great clinician (1624-1689) The observations 
of Hippocrates m clinical medicine furnished, 
in the succeeding century, a foundation for the 
monumental work of Aristotle in the basic 
sciences, as the discoveries of Harvey inspired 
Sydenham, “the English Hippocrates,” and 
his contemporaries to reject dogmas and make 
clinical application of knowledge gamed by 
observation 

If we review medical history from the time of 
Aristotle (384—322 b c ) to the discovery of the 
microscope, we find that in the many centuries 
of the Dark Ages little progress was made in 
the medical sciences, although some knowledge 
of anatomy and physiology and clinical symp- 
tomatology was recorded The compound 
microscope, the earliest crude form of which 
was introduced by the Jannsens about 1590, 
was the most significant contribution of all 
time, which was to revolutionize medicine and 
change the history of mankind This instru- 
ment opened a new scientific world and enabled 
the student to recognize the body tissues in 
health and in disease 

While the discovery of the microscope came 
too late to aid Harvey (157S-1657) greatly in 
demonstration of the circulation of the 


his 




blood, it gave a crude magnifying instrument 
to William Hunter (171S-17S3) and John Hun- 
ter (1729-1793) and the modern microscope to 
Pasteur and Lister The microscope 111 a rela- 
tively few years extended the breadth and 
the depth of understanding and developed a 
new anatomy of the minute and the new physi- 
ology winch went with it 
With the aid of the imperfect microscope, 
the two brothers, William and John Hunter, 
co-ordmated knowledge m anatomy, physi- 
ology , and pathology so that for the first time 
these basic sciences became a coherent whole 
mid medicine u as placed on a sound foundation 
The greatest single contribution of the Hunters 

?v. mCry ° f the lyra P haUc astern, as 
^related to the organs and tissues of the body, 
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tubules and loops of Henle The tubules 
appear dilated and the tubular epithelium 
and basement membrane show no evi- 
dences of calcification but present changes 
of an acute or chronic inflammatory nature 
The microliths appear as finely granular 
casts having a concentric lamellar arrange- 
ment similar to that observed m larger 
renal calcuh They are composed of 
calcium phosphate or carbonate, are usu- 
ally of microscopic dimensions but may 
attain a size of 1 X 0 5 mm or even larger 
These microliths can readily be differen- 
tiated from the other calcium deposits of 
renal tubules by the fact that the latter are 
usually found outside the tubules, i e , 
beneath the basement membrane and 
rarely in the lumen and they never pre- 
sent a concentric lamellar arrangement 
Case XIX (G U 93A), A. B , male, 35 
years of age, single, physician His past 
history was essentially negative except for 
an osteomyelitis involving the lower end 
of the right radius and ulna at the age of 
five, and a non-specific epididymitis right, 
prostatitis, and seminal vesiculitis at the 
age of 29 In April, 1934, he developed 
hematuria which persisted for six days 
He had several attacks of sharp pam m the 


shadow in the region of the pelvis of the 
right kidney and a calcified shadow about 
the size of the head of a match in the upper 
pole, and a smaller shadow in the lower 
pole of the left kidney Following con- 
servative treatment he had hematuria, 
chills, and fever which subsided The 
same dietary restrictions as before were 
enforced The infections of the prostate 
and seminal vesicles were treated at 
regular intervals 

On June 23, 1936, the patient had an at- 
tack of right renal cohc with hematuria, 
and passed a small stone (about the size 
of a pea) and another smaller stone (about 
the size of the head of a match) In 
March, 1937, a left nephrolithotomy was 
performed and a large stone removed 

2 Cortical Stones — These stones are of 
two types partially or completely en- 
cysted It is generally recognized that the 
majority of the cortical stones are of the 
partially encysted variety In this type 
the dilated terminal portion of the minor 
calyx containing the stone usually retains 
its connection with the major calyx and 
pelvis, despite the fibrous or cicatricial 
changes, and the formation of the stone 
is governed by the usual factors concerned 


right upper quadrant and right lom, radiat- 
ing downward to the right groin A 
voided specimen of urine shows 15 to 20 
red blood cells and an occasional pus cell 
Physical examination was essentially nega- 
tive 

Cystoscopy and pyelography were per- 
formed on April 10, 1934, and revealed 


in the formation of renal calcuh 

In the completely encysted type of corti- 
cal stone, cyst formation may be primary 
and stone formation secondary The cyst 
formation may be due to a variety of 
lesions, (a) occlusion of a minor calyx by 
chrome inflamm atory changes in and 
about the terminal calyx, ( b ) cystic 


several groups of small calcified shadows m 
both kidneys These shadows were found 
to be in the parenchyma of the kidney in 
the pyramids immediately adjacent to the 
tips of the calices The patient sub- 
sequently was put on an acid-ash-produc- 
ing diet with a high content of vitamin A 
He received several dilatations of both 
ureters and passed three small stones which 
contained mixed phosphates On Oct 
10 1935, he complained of sharp pum m 
the right kidney region accompanied by 
chills, fever, and hematuria V\am ^roent- 
genogram at this time revealed an oval 


degeneration following trauma or mtra- 
renal hemorrhage, (c) cystic degeneration 
of the parenchyma as a result of a vascular 
occlusive phenomenon, (d) cystic degen- 
eration within the parenchyma, especially 
the cortex, as a result of an acute or 
chrome infection, t e , chrome pyelone- 
phritis, localized arcumscnbed abscess, 
(e) cystic disease, t e , congenital poly- 
cystic type, simple serous or hemorrhagic 
cysts Stone formation may occur within 
any of these cysts as a result of degenera- 
tive changes and m many instances it may 
be accompanied by or be secondary to cal- 
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a new conception of invisible rays almost be- 
yond the comprehension of man 

And now came the phenomenal discoveries, 
by most convincing original work, to which 
the world owes a debt of gratitude Crookes 
(1S32-1919) was the last of the great all-round 
physicists He gave the fundamental knowl- 
edge of the cathode rays, the basic conception 
of the x-rays Roentgen was working with 
Crookes’ tubes when he discovered the x-rays, 
in 1S95 The Cunes discovered radium in 
1898 Through the apphcation of the x-rays 
and radium, knowledge of radiology was ad- 
vanced with extraordinary speed, all the related 
sciences of medicine and of surgery progressed 
rapidly with the aid of the new instruments 
of precision connected with radiology, and by 
means of new forms of photography, ultra- 
microscopic phenomena were made visible to 
the eye 

Because of the extraordinary development 
which has come from radiology, we not only 
are able to bring knowledge to the brain of 
man, but have learned that the x-rays, beta 
rays, and gamma rays have an enormous and 
growing therapeutic value New rays of vast 
extent of which we are just beginning to be 
conscious are demonstrated, and there is de- 
veloping an entirely new theory of rays which m 
its scope and complexity appeals to the mind of 
man and opens a new understanding of science 
As a result, medicine and surgery find them- 
selves fortified by relatively new agents which 
day by day are being used increasingly in the 
treatment of disease We recognize that in 
certain situations advanced cancer, which is 
beyond reasonable possibility of cure by the 
knife, can with but little risk be treated with 
radiant energy m the form of x-rays and 
radium, and even cured, if it has not progressed 
beyond the immediate site We find that cer- 
tain cellular tumors which arc extremely active 
in growth can be treated with radiology with 
better results than with surgery, and without 
scnous risk This new agent, which began as 
an aid to surgery and medicine, extends its 
usefulness day by day 

Trom the period of the unaided eje, through 
the era of the development of the microscope 
and its resolution of scientific medicine, we 
luxe entered, tlirough radiolog}, into another 
epoch of scientific achievement not onlj in 
medicine and in the allied fields, but ui uni- 
versal science 

Let us think for a moment of the science of 


astronomy, which challenges the imagination 
of man, unbelievable were it not that it proves 
the correctness of its premises Just as the 
microscope and radiology have earned knowl- 
edge into the minute, so have the giant tele- 
scopes earned the eye into the heavens Let 
us be thankful that power has been given to 
the brain of man through the eye to under- 
stand and appreciate these extraordinary dis- 
covenes, for the two closely related manifesta- 
tions of radiant energy, radiology and astron- 
omy, have been brought through photography 
within the comprehension of all the people, 
the layman as well as the scientist 

In the name of organized medicine, I bid 
you welcome to the United States, and I pay 
homage to science, m which radiology is estab- 
lishing a new leadership 

William J Mayo, M D 

Rochester, Minn 


ANNOUNCEMENTS 

NEXT ANNUAL MEETING 

The next Annual Meeting of the Radiologi- 
cal Society of North America will be held at 
Pittsburgh, Pa , at the Hotel William Penn, 
November 27-December 2, 1938 


CHICAGO TUMOR INSTITUTE 

March 21, 193S, marked the opening of 
the Chicago Tumor Institute which will offer 
consultation service to physicians in the di- 
agnosis and treatment of cancer, and radiation 
facilities for cancer patients The Institute 
is a corporation not for profit which proposes to 
conduct research and to offer training to phy- 
sicians who may wish to qualify as specialists 
in the study and treatment of cancer 

The Board of Trustees is as follows Ludvig 
Hektoen, M D , President, Arthur H Comp- 
ton, Ph D , Vice-president, Roy G Osgood, 
Treasurer, hi J Spiegel, Airs Francis Neil- 
sou, Airs Arthur Aleeker, Alfred Busiel, and 
Afax Cutler, AI D 

The Scientific Committee is composed of the 
following members Alax Cutler, AI D , Direc- 
tor, Sir G Luitlial Cheatle, FRCS.of Lon- 
don, Henn Coutard, AI D , formerly of Pans 
France , Arthur H Compton, Ph D , of the 
University of Chicago, winner of the 1927 No- 
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tubules and loops of Henle The tubules shadow in the region of the pelvis of the 
appear dilated and the tubular epithelium right kidney and a calcified shadow about 
and basement membrane show no evi- the size of the head of a match in the upper 
dences of calcification but present changes pole, and a smaller shadow in the lower 
of an acute or chrome inflammatory nature pole of the left kidney Following con 
The microliths appear as finely granular servative treatment he had hematuria, 
casts having a concentric lamellar arrange- chills, and fever which subsided The 
ment similar to that observed m larger same dietary restrictions as before were 
renal calcuh They are composed of enforced The infections of the prostate 
calcium phosphate or carbonate, are usu- and seminal vesicles were treated at 
ally of microscopic dimensions but may regular intervals 

attain a size of 1 X 0 5 mm or even larger On June 23, 1936, the patient had an at- 
These microliths can readily be differen- tack of right renal cohc with hematuna, 
tiated from the other calcium deposits of and passed a small stone (about the size 
renal tubules by the fact that the latter are of a pea) and another smaller stone (about 
usually found outside the tubules, i e , the size of the head of a match) In 


beneath the basement membrane and 
rarely m the lumen and they never pre- 
sent a concentric lamellar arrangement 
Case XIX (G U 9SA), A B , male, 35 
years of age, single, physician His past 
history was essentially negative except for 
an osteomyelitis involving the lower end 
of the right radius and ulna at the age of 
five, and a non-specific epididymitis right, 
prostatitis, and semmal vesiculitis at the 
age of 29 In April, 1934, he developed 
hematuna which persisted for six days 
He had several attacks of sharp pain in the 


March, 1937, a left nephrolithotomy was 
performed and a large stone removed 
2 Cortical Stones — These stones are of 
two types partially or completely en- 
cysted It is generally recognized that the 
majonty of the cortical stones are of the 
partially encysted vanety In this type 
the dilated terminal portion of the minor 
calyx containing the stone usually retains 
its connection with the major calyx and 
pelvis, despite the fibrous or cicatncial 
changes, and the formation of the stone 
is governed by the usual factors concerned 


right upper quadrant and right lorn, radiat- 
ing downward to the right groin A 
voided specimen of urine shows 15 to 20 
red blood cells and an occasional pus cell 
Physical examination was essentially nega- 
tive 


Cystoscopy and pyelography were per- 
formed on April 10, 1934, and revealed 
several groups of small calcified shadows in 
both kidneys These shadows were found 
to be in the parenchyma of the kidney in 
the pyramids immediately adjacent to the 
tips of the cahces The patient sub- 
sequently was put on an aad-ash-produc- 
mg diet with a high content of vitamin A 
He received several dilatations of both 
ureters and passed three small stones which 
contained mixed phosphates On Oct 
10 1935, he complained of sharp pain m 
the right kidney region accompanied by 
dulls, fever, and hematuna Ham roent- 
genogram at tins tune revealed an oval 


in the formation of renal calcuh 

In the completely encysted type of corti- 
cal stone, cyst formation may be primary 
and stone formation secondary The cyst 
formation may be due to a vanety of 
lesions, ( a ) occlusion of a minor calyx by 
chrome inflammatory changes in and 
about the terminal calyx, (6) cystic 
degeneration following trauma or mtra- 
renal hemorrhage, (c) cystic degeneration 
of the parenchyma as a result of a vascular 
occlusive phenomenon, ( d) cystic degen- 
eration within the parenchyma, especially 
the cortex, as a result of an acute or 
chrome infection, -t e , chrome pyelone- 
phntis, localized orcumscnbed abscess, 
(e) cystic disease, t e , congenital poly- 
cystic type, simple serous or hemorrhagic 
cysts Stone formation may occur within 
any of these cysts as a result of degenera- 
tive changes and in many instances it may 
be accompanied by or be secondary to cal- 
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rado from November, 1921, to July, 1923 In 
Tanuary, 1924, he married Matilda Branstetter 
They had two children Jane, bom in Novem- 
ber 1926, and Guy, bom in January, 1928 
In Denver, Dr Withers limited his prac- 


New York State Institute for the Study of 
Malignant Diseases and had visited all the 
centers for the treatment of malignant disease 
in the United States 

In September, 1937, Dr Withers installed 



The late Sanford Withers, M D long an honored member of the Radiological 
Society of North America 


Nee to radiology He seined as Radiologist 
to the Denver General Hospital from 1920, 
and as Radiation Therapist to Beth Isreal 
Hospital, Denver, from 192S Beside his 
hospital duties and his private practice m the 
years succeeding 1922, he conducted pm ate 
courses m the use of radium and vray in the 
treatment ot neoplastic diseases Over 300 
physicians took these courses To equip him- 
self to teach, beside his previous training and 
constant study, he had taken a course at the 


400,000-volt roentgen therapeutic equipment, 
and m October he began to notice evidence of 
aplastic anemia This became progressively 
worse in spite of remedial and therapeutic care, 
and shortly after the first of the year, 193S, he 
went to New York City He died there on 
March S, 193S, of aplastic anemia with a ter- 
minal bronchopneumonia 

Dr Withers was a member of the staff of 
Mercy Hospital (Denver), Presbyterian Hos- 
pital (Denver), St Luke’s Hospital (Denver), 
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putty like bodies depend upon the amount autopsy, or at operation for lithiasis In 
of calcium present The shadows of semi- such cases, it is difficult to state whether 


calcareous bodies may be easily confused 
with true renal calculi containing a mmi- 



Fig 22 Case XXI Aplamroent 
genogram showing an enormous en 
largement of the right kidney con 
taming several large stones (C) sur 
rounded by myriads of small pinhead- 
sized calcified shadows (B) In the 
right ureter below the sacro iliac joint 
there is a large oval shadow (A) which 
on close inspection appears to be a 
conglomeration of small calcified 
bodies There are several large stones 
m the left kidney ( D ) 

m um amount of calcium salts or with the 
irregular or spotty areas in renal tuber- 
culosis or neoplasms A pyelogram may 
be of value m the diagnosis of these putty- 
like bodies The non-radiable type may 
produce filling defects in the outline of the 
pelvis or calyx, while the radiable type 
presents a softer shadow which stands out 
in contrast to the dense shadow of the 


the sandy material is due to the granular 
disintegration of a soft or loosely con- 
structed stone or represents the early 
stage m the formation of an organized 
stone The presence of larger particles 
in the infected cases of renal hthiasis, 
as in the authors’ case, apparently is due 
to calcification of the purulent necrotic 
debris which accumulates within the pelvis 
or cahces as a result of stasis and obstruc- 
tion The size of the individual granules 
vanes from fine dust-hke substance to 
pillets resembling caviar or small buckshot 
These granular particles contain a varying 
amount of organic and inorganic salts and 
consequently produce bizarre shadows or 
irregular density m the roentgenogram 
Case XXI H W , male, 52 years of 
age, married, clerk, was admitted to the 
Church Home and Infirmary on the service 
of Dr Amos F Hutchins, to whom we 
are greatly mdebted for the permission 
and courtesy of reporting this case The 
patient’s chief complaint was pain in the 
right upper quadrant and right lumbar 
region He had his first attack of right 
renal colic six years before, four years 
before he developed a dull sticking pain 
m the right upper quadrant, for the 
past six months he had also complained 
of sharp pam m the perns on voiding, 
frequency, nocturia, urgency, and tenes 
mus On several occasions in the past 
four years he has had hematuria 

The positive findings on examination 
were a marked loss of subcutaneous fat, 
a left hydrocele, and a mass in the right 
upper quadrant The mass was about 


opaque pyelographic medium 

These putty-like bodies must not be 
confused with the so-called “putty kidney” 
known as “degenerescense massive da nen 
of Tuffier ” which is considered a pro- 
nounced form of occluded renal tuberculosis 
with massive destruction and calcification 


le kidney , c 

Sandy Material -The presence of 
. granular material in the pelvis or 
es is not an infrequent finding at 


the size of a man’s head, and was tender 
The unne gave a positive test for albumin 
(3 plus) and microscopically showed 15 to 
20 pus cells, an occasional red blood cell, 
and many triple phosphate crystals On 
admission, the blood N P N was 125 
mgm per 100 c c , the blood urea S7 40 
mgm , blood creatinine 212 mgm These 
tests were repeated at intervals of from 
three to four days and showed a slight but 
definite increase of the various nitrogenous 
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thrombosis We have observed a case of increased the effect of the infection upon 
calcification of the kidney, secondary to a the kidney He also noted that the de- 
carcinoma of the sigmoid, in a patient who generation and necrosis of the renal tubules 
had urinary changes suggestive of a chronic in this case did not differ from the findings 
nephntis m grave cases of sepsis or typhoid fever in 

Case XXII (Med 14,3S3), S S , male, which no calcification occurs He main- 
i2 years of age, manned, retired tailor, was tamed that the specific factor responsible 
admitted to the medical service of the for development of calcification of the 
Sinai Hospital on Dec II, 1936 He had damaged renal epitheha in one disease and 
been troubled with chrome constipation for not in the other is the lesion of the colonic 
more than twenty years but for the past mucosa, which results in a disturbance of 
two weeks he had complained of si\ to calcium excretion m the large bowel and 
eight watery stools daily, often colored of calcium elimination through the kidney 
with fresh blood He also complained of (E) Undetermined Type of Gastro-m- 
recent loss of weight, anusea, and ano- testmal Diseases — Butler, Wilson, and Far- 


rexia Physical examination was essen- 
tially negatn e The laboratory studied 
revealed a marked degree of anemia 
The urine showed a trace of albumin, and 
microscopically contained granular and 
hyahne casts, and red blood cells The 
patient’s condition was too precarious to 
permit a barium enema, he died on Jan 
S, 1937 An autopsy, performed six hours 
after death, revealed a large fungating 
carcinoma of the sigmoid, with perforation 
and mvolvement of an adjacent loop of 
ileum The left kidney showed an ex- 
tensive calcareous papillitis of pyramids 


m the lower pole of the kidney 

( C ) Cirrhosis — In a senes of 507 autop- 
sies, Goldschmidt (1913) found calcium 
deposits present in 44 cases of cirrhosis of 
the liver, absent in four cases of cirrhosis, 
and in other diseases in only three cases 
(. D ) Dysentery — Schmidt (1920) re- 
ported a case of extensive calcification of 
the kidneys, observed at autopsy of a 
soldier 37 years of age, who had died from 
heart failure during an attack of infectious 


ysentery The renal calcification was 
uperimposed upon a grave lesion of the 
pithehum of the renal tubules The 
uthor was of the opinion that the degenera- 
te renal lesion in this case was not the 
uect result of the infectious dysentery and 
fferred to other probable etiological fac- 
ers, namely, cardiovascular disease and 
he use of betanaphthol as a skm ointment 
[e believed that the betanaphthri which 
; a well known renal poison, undoubtedly 


ber (1936) reported the presence of de- 
posits of calcium salts within and adjacent 
to the collecting tubules of the renal 
pyramids m four infants and one child, 
who presented what they considered to be a 
new clinical syndrome The important 
cluneal features were (1) persistent dehy- 
dration m the absence of excessive diarrhea 
and vomiting and m the presence of ade- 
quate food, salt, and fluid intake, and (2) 
a persistent hypemea, associated with a 
sustained elevation of serum chloride con 
centration and reduction of serum bi- 
carbonate content No evidence of hyper 
parathyroidism was found in any of the 
cases It is rather striking that each 
patient gave a history of an acute upper 
respiratory disease at the onset of the ill- 
ness and died of g terminal pneumonia 
It is possible that incipient renal lesions 
developed during the course of the acute 
upper respiratory disease and, as the 
disease progressed, more extensive changes, 
including calcification of the tubules, oc 
curred m the kidneys 

In each of the aforementioned ali- 
mentary diseases, it appears that the cal- 
cification of the renal tubules is the result 
of a disturbance in the excretion of calcium, 
in contradistinction to the type of calci- 
fication observed in bichloride of mercury 
or other metallic poisoning, in which the 
calcification is secondary to necrosis of the 
cells, especially of the convoluted tubules 
The calcium salts are deposited between 
the tubular epithelium and the basement 
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ABNORMALITIES 

Anomalies of the Ribs in Childhood Stefan Simon. 
Rontgenpraxis, January, 1938, 10, 45-50 
Since roentgenograms of the chest have been used 
more or less routinely for the diagnosis of diseases of 
the lung in children, anomalies of the ribs have been 
found rather frequently They may be demonstrated 
in from 2 to 3 per cent of all children. They consist 
mostly of bony bridges between two nbs, of a fork-liLe 
deformity of their anterior ends, or of anomalous bony 
processes at some pomt of the ribs 

Hans W Hefke, M D 

ANIMAL EXPERIMENTATION 

The Histological Changes in the Infectious Papilloma 
of the Rabbit during the Healing Stage Following Ro- 
entgen Irradiation A Lacassagne Strahlentherapie, 
1937, 60, 290 

The infectious papilloma of the rabbit was discovered 
by R E Shope, in 1933, and has been used smce for 
radiobiological investigations The author studied its 
response to roentgen rays (180 kv 5 ma , 30 cm 
F S D , 1 mm Cu + 3 mm Al, 12 cm 1 field size, expo- 
sure for one and one half hours, dose 3,000 r) The 
infectious papilloma healed completely in a few days 
following this treatment It appeared that the abnor- 
mal epithelial cells show a higher susceptibility to ir- 
radiation than the normal cells of the epidermis from 
which they originate. The reparative process is very 
similar to that observed by the author in irradiated 
epithelioma m man 

Ernst A Pokle, M D , Ph D 

APPARATUS 

Tile Reconstruction of Anatomical Planes by Means 
of Radiography The “Biotome" and ‘ Phototome” of 
Hocage. Delhcrm and Ch Proux Bull el mem 
Soc dc Radiol mid de France, October, 1937, 25, 608- 
fill 

The authors discuss the various methods of planig- 
raphy and the problem of radioscopy of a plane giving 
credit to Bocagc for his work in these fields Brief de- 
scriptions of a new apparatus for fluoroscopy and of one 
for radiography of images m one plane are given 

S R Beattv M D 


Radioscopy of a Plane of the Body Its Value and 
Practical Realization P Ponthus Bull et inem 
Soc dc Radiol med de France October, 1937 25, GQ3- 
Ii03 

The author describes a method for radioscopic visual- 
ization of a single plane of the body which he has found 
experimentally practical The method depends on the 
synchronization of a circular movement of the tube 
and of an optical system of two mirrors, at 45° angles 
to the screen which scan the moving image on the 
tluori scent screen and produce tile illusion of a station 
ary mi igc of i single plane of the body The center 


of the optical system is fixed to rotate about the axis of 
rotation of the tube The author states that m select- 
ing a given plane the experimental apparatus is accurate 
to within 5 mm There are certain advantages to 
radioscopic planigraphy over radiologic methods, par- 
ticularly m that the chosen plane can be easily selected 
The method would he of considerable value also as an 
adjunct to radiologic methods m selecting the levels of 
the planes to be studied 

S R Beatty, M D 


Stratigraphy of the Lung by the Method of Valle- 
bona Presentation of an Apparatus for Stratigraphy, 
the Oscillo-strator G Ronneaux and J M Lemome 
Bull et mlm Soc de Radiol mid de France, October 
1937, 25, 592-599 

The authors present their apparatus for stratigraphy 
of the chest built according to the principle suggested 
by Vallebona The tube is fixed at a distance of 1 
meter and 90 cm The film and the patient are ro- 
tated simultaneously through 20-30° of an arc during 
exposure The authors obtained results equal to those 
obtained by other methods of planigraphy in use and 
they believe that their method has the advantage of 
simplicity The apparatus is described in some detail 

S R Beatty, M D 


The Problem of Roentgen Dosage by Means of 
Photometry of Fluorescent Screens A Langer anH 
J Sprmdrieh Strahlentherapie, 1937, 59, 080 

The authors discuss the use of fluorescent screens m 
roentgen-ray dosimetry, a principle which was used 
first by Wintz and Rump In connection with a photo- 
electric cell of special construction this method may 
have promising possibilities 

Ernst A Pohle, M D , Ph D 


ARTHRITIS 

So-called Arthritis Mutilans J Schuller Mun- 
chen med Wchnschr , Aug 27, 1937, 55 13S1-13S6 

An excellent review of the present status of this en- 
tity is presented and six cases arc reported The diag- 
nosis is readily established roentgenographically and 
the etiology is amply discussed This condition is not 
uncommonly observed in association with psoriasis, and 
may actuafiy precede the manifestations of psoriasis a 
few years. When psoriasis is considered the etiologic 
factor then the appellation arthropathia psonatica * 
is appropriate There are different forms, varying from 
simulants of infectious arthritis, pen arthnus endoenna 
destruens, to osteo-arthntis deformans It is not un 
usual for a concomitant historj of rheumatic pain” 
to be present in the early stage of development The 
author is strongly of the opinion that mono- or poh- 
arthntis mutilans is dcfimteJj resultant of a neurologic 

iTonei’ C r th n Ugh a myclod > s P la ^ may not be de- 
monstrable One case is mentioned in which both the 

symptomatology and nxntgen findings stronglj simu- 
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and influence its deposition in the kidney 
Further support of this premise is found in 
the report of Butler, m 1924, who pointed 
out that hypercalcemia may also occur in 
leukemia 

We have observed a case of chronic lym- 
phoid leukemia, accompanied by a large 
calculus, and diffuse calcification of the 
parenchyma of the right kidney, in a pa- 
tient who had no roentgen therapy pnor 
to diagnosis 

Case XXIII (Med 91.2S7), R L, fe- 
male, 50 years of age, maimed, housewife, 
was admitted to the medical service of 
Smai Hospital on May 5, 1937 Her chief 
complaint was pain m the left side of the 
neck, left shoulder, and left arm, for the 
past ten years In the past five years she 
has had a chrome productive cough which 
was preceded by an attack of pleurisy In 
the past month, she has had pain in her 
right kidney region and periodic attacks of 
hematuria 

Physical examination disclosed an en 
larged spleen, general glandular enlarge- 
ment, general arteriosclerosis, and chrome 
bronchiectasis The leukocyte count 
varied between 50,000 and 84,000, and the 
smears showed S0-S4 per cent small lym- 
phocytes A diagnosis of chrome lymphoid 
leukemia was made The urine showed an 
occasional trace of albumin and many red 
blood cells Intravenous urographic 
studies revealed a large triangular shadow 
in the region of the pelvis of the right 
kidney, with diffusely scattered patches of 
calcification m the cortical area of the same 
kidney (Fig 23) The patient was dis- 
charged from the hospital on May 17, 1937, 
after which she received intensive deep 
roentgen-ray therapy, but succumbed m 
the Fall of 1937 

(B) Senile Type — The age incidence was 
studied by Beer in 1904, and by Op- 
penheimer in 1923 Beer reviewed 100 
autopsies and found calcium deposits m 53 
cases He stated that microscopic de- 
posits are practically always found in old 
age, whereas such deposits are invariably 
absent in young individuals At age 25 
to 35, there is a gradual shift from the 
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pams m the left thigh, and both hips were treated by 
roentgen therapy with no result There was a history 
of an early fracture of the right radius which had left a 
deformity, although function was good Menstruation 
had not begun untd the age of 20, and had now ceased 
The patient was married, but she had no children 
Radiological examination showed a generalized osteo- 
porosis and the presence of numerous areas of bone 
absorption These appearances suggested that the 
patient was suffering from generalized fibrocystic os 
teitis Roentgenography showed the characteristics 
of fibrocystic disease and laboratory tests confirmed 
this diagnosis Although no parathyroid tumor could 
be seen or felt, it was assumed that there was one, and 
operation revealed a large adenoma in the region of the 
right inferior thyroid artery, which was removed Pam 
disappeared after operation, but a spontaneous fracture 
occurred in the left femur and was put up in extension 
The day after the operation the sign of Chvostek was 
seen, first on the left side of the face, then on the right 
and there was paresthesia m the arms and leg Glu- 
conate of calcium was given intravenously and by the 
mouth A typical attack of tetany developed, and 
there was a sudden alteration in the blood calcium con 
tent, which fell to 70 mg the day after operation Am- 
monium chloride was then given, and later a coffee of 
gluconate of calcium The condition of the patient 
gradually improved and the fracture united satisfac- 
torily The authors consider that this case illustrates 
the influence of the parathyroid hormone on the osteo 
clastic resorption of bone 


Osteitis Deformans (Paget’s Disease) Fissure 
Fractures — Their Etiology and Cluneal Significance 
M Lowry Allen and Rutherford L John Am Jour 
Roentgenol and Rad Ther, July, 1937, 38, 109-115 
Incomplete fissure fractures occur on the convex 
surface of the curved long bones of Paget’s disease 
particularly the femur and tibia These follow slight 
trauma, since the bone is brittle They heal with a 
minimum amount of bony callus which assumes the 
characteristics of the dominant Paget’s disease Ad- 
ditional slight trauma may result in complete fracture 
and, therefore in patients with this disease one should 
be on the alert for fractures, which manifest them- 
selves by sudden pain and a distinct persistent localized 
tenderness Suitable splinting or bracing with rest, 
should be instituted immediately 

S M Atkins M D 


Carbohydrate Metabolism Disturbance m Osteo- 
porosis and Paget’s Disease. R C Moehlig and S 
Adler Surg Gynec. and Obst , April 1937, 64, 747- 
757 

These authors call attention to several points of 
similarity between osteoporosis and Paget’s disease 
namely diabetic type of glucose tolerance curve, and 
high incidence of familial diabetes, familial obesity 
and familial tallness The> attach great importance 


to this fact, since phosphorus compounds are essential 
to proper storage and utilization of carbohydrate 
The controlling link between carbohydrate utilization 
and phosphorus lies in the pituitary gland, and there- 
fore osteoporosis and Paget’s disease have their etiology 
m some derangement of pituitary function Evidence 
is given to substantiate the claim that the parathyroids 
do not participate in these two diseases The authors 
also draw attention to the high incidence of goiter, 
fibroids nephrolithiasis, and soft tissue calcifications 
including arteriosclerosis in patients suffering from 
osteoporosis or Paget’s disease In the treatment of 
these diseases, the authors recommend a measured 
diabetic diet together with the use of insulin, for long 
periods of time Theelin injections have been used in 
an effort to check the activity of the pituitary gland, 
but with no success Finally, they urge that dextrose 
tolerance and phosphatase studies be performed 
routinely in bone diseases 

H A Jarre, M D 


A Clinical Pathological Contribution to the Study of 
Osgood Schlatter’s Disease Sebastian Hermeto Jr 
Annaes Paulistas de Medicma e Cirurgia September 
1637 34, 199-214 

The writer makes an extensive and rather complete 
histological study of two extirpated tibial tubercles 
He states the symptoms of the condition known as Os- 
good-Schlatter’s disease the \-ray findings, and sug- 
gests treatment 

He recalls that Osgood, of Boston, and Schlatter, of 
Berlm described the condition simultaneously in 1903 
Both believed it to be traumatic in origin the latter 
calling it a fracture by traction ’’ while Alsberg in 
1908, considered it to be inflammatory, and called it an 

apophysitis ’ Axhausen believes it is an aseptic 
necrosis of the epiphysis and suggests a common origin 
for this condition, Calvfe Legg-Perthes disease K&hler 
and K6mg disease 

To have a clear concept of the affection, knowledge of 
the development of the tibial tubercle is imperative 
The work of Fromme, Muller, and Schultze, which 
showed the influence of disturbances of growth in anom 
ahes of ossification is cited and followed by the study 
of tissue shdes made from two extirpated anterior tuber- 
cles presenting the affection known as Osgood-Schlat- 
ter s disease After describing in detail the findings, 
the following conclusion is reached Osgood-Schlatter’s 
disease is an abnormal ossification of the tibial tuber- 
osity — the abnormality usually assuming increased 
ossification of the cartilaginous process that projects 
into the insertion of the quadncejjs tendon 

A Mayoral, M D 

BONE DISEASES (THERAPY) 

Roentgen Therapy of Benign Bone Disease W 
Lahm Strahlentherapie 1937 60, 631 

The author discusses briefly his experience in the 


Fig 23 Case XXIII A plain roentgenogram 
showing the large triangular shadow of a stone m 
the pelvis of the right kidney and several small 
calcified areas m the cortical area 

zones This was confirmed by histological 
study, which revealed calcium salts in the 
lumen and replacing the epithelium of the 
distal convoluted and straight collecting 
tubules He failed to find any evidences 
of calcification m 25 other leukemics not 
treated by roentgen ray He also studied 
the experimental effect of the roentgen ray 
on the kidneys of rabbits and mice, but 
was unable to produce calcification Verse 
(1910) described a case of myelogenous 
leukemia m which calcification of the kid- 
ney was limited to a few areas m the cor- 
tex Numerous tubules showed calcified 
masses in the lumen The glomeruli and 
arteries showed no calcification Wells 
(1915) reported a case of myelogenous 
leukemia which showed calcification in the 
kidney as well as in the endocardium, 
pulmonary veins, and cardiac arteries 
It is possible that the disease produced 
toxic changes in the kidney of an indeter- 
minable nature which may interfere with 
the excretion of calcium from the kidney 


abstracts of current literature 


659 


The proportion of recurrences in these cases was only 
20 per cent Of cases of inoperable carcinoma of the 
breast treated with x rays 40 per cent were alive after 
three years, and 3b per cent after five years Prophyl- 
actic post operative irradiation considerably improved 
the operative results, 68 per cent of cases treated in 
this way were alive after three years and 54 per cent 
after five years Untreated bronchial carcinoma prac- 
tically always proves fatal but three cases treated with 
x rays were alive after seven six, and four and a half 
years respectively Simdar results were obtained m 
eases of carcinoma of the esophagus in the treatment of 
which the author prefers \ rays to intra-esophageal ap- 
plications of radium X ray treatment cured 5 5 per 
cent of cases of inoperable carcinoma of the stomach, 
and an improvement was effected in 42 per cent of all 
the cases treated In lymphogranulomatosis \ ray 
treatment considerably retarded the inevitable fatal 
issue In pituitary tumors a cluneal cure was obtained 
in 50 per cent of cases, and the author thinks that in 
spite of the excellent operative results treatment by 
irradiation is preferable in these cases A five-year cure 
in cases of osteogenetic sarcomas was obtained in 23 
per cent of cases by x rays alone and in 31 per cent by 
combined surgical and radiological treatment The 
author stresses the importance of the collaboration 
between surgeon and radiologist in the treatment of 
malignant growths 


Six and One half Years’ Experience in Cancer Ther- 
apy with Ultra hard Roentgen Rays E v Schubert 
Strahlentherapie 1938 61, 97 

This is a brief report of the author s experience with 
600 kv roentgen rays in the treatment of 194 cases of 
malignant tumors seen from 1930 to 1935 He used a 
focal skin distance of 94 cm 15 ma 3 0 mm Cu + 
3 0 mm A1 which delivered 3—1 r/rrun The total 
treatment was concentrated on two or three days with 
dady sittings lasting four or five hours The distribu- 
tion of the radiant energy within the pelvis and the 
efficacy of ultra uterine radium application as a sup 
plementary method are discussed An analysis of the 
cases indicates that supervoltage therapy with massive 
doses given within a few days leads to better results 
than exposure to a larger number of fractional doses 
The author recommends 2 000 r (in air) given over two 
large fields within two days The results with higher 
doses are less favorable It is concluded that roentgen 
therapy with from 400 to 500 k\ has so many advan- 
tages that its general acceptance and use seem desirable 
Ernst A Pohle M D Ph D 


Intrar aginal X ray Treatment F Enchsen Zen- 
tralbl f Gynak June 5 1937 61, 1330-1335 (Re- 
printed by permission from British Med Jour July 
31 1937 page 19 of Epitome of Current Medical Lit- 
erature ) 

The author is satisfied that he has had better results 
in the treatment of inoperable cervical carcinoma since 


he introduced, six years ago, a supplementary x-ray 
treatment by a Schaefer Witte tube introduced into 
the vagina Primary parametnal or secondary pelvic 
wall deposits are thus more accessible, and in contrast 
to radium treatment the use of a very high irradiation 
dosage is compatible with the protection of neighboring 
healthy tissues The general scheme of treatment is 
(1) radium 4,000 to 5,000 mg hr being given, (2) 
percutaneous x radiation 1 800 r being apphed from 
four to six front, back, and side fields, and 800 r from a 
perineal field, this is alternated with (3) 1 600 to 
2,000 r at a depth of 5 cm directed to the right and left 
pelvic walls from the lnlravagmnl water-cooled tube 
Increase beyond the last named dose is useless if not 
harmful and the whole treatment occupies about 40 
days Disturbances of rectal and vesical function may 
follow but no fistulse developed, the lateral vaginal 
walls showed transitory appearances of membranous 
inflammation In inoperable (Groups III and IV) 
patients thus treated, 38 per cent were living and 
symptom free from one and a half to four years later, as 
well as three out of 12 patients who were treated for 
local recurrences 


Radiation Therapy in Advanced Malignant Disease 
E A Pohle Strahlentherapie 1938 61 233 

‘The value of radiation therapy in advanced malig- 
nant disease is not sufficiently appreciated, it not only 
offers palliation in many instances, but occasionally one 
experiences surprisingly good end results Since there 
is no way of predicting which case will respond to radia- 
tion it should be tried wherever possible even m rela- 
tively hopeless cases A brief report is made of a 
senes of cases selected at random to illustrate the au- 
thor’s experience in treating advanced malignant neo- 
plasms by roentgen rays Although the patients dis- 
cussed here have received only this type of radiation, 
it is emphasized that radium also has itsplace in thisfield 
Other radiologists are urged to publish similar material 
which has come under then observation ' 

Author 


THE CHEST 

Triangular Para apexian Shadow P Cossio and 
A Tnmant Revista Argentina de Cardiologia July- 
August 1937 4, 157-169 

After discussing the causes assigned by other workers 
for the triangular shadows occasionally observed in the 
cardiophremc angles m roentgenograms of the thorax 
the authors report then findings and conclusions based 
on the study of teleroentgenograms and orthodiagrams 
made of the chests of 3 968 individuals and anatomical 
observations postmortem of 20 specimens 

tkts material the para apexian shadow was found 

57 times, mostly in the male and not once in an in- 
dividual below the age of thirty Roughly 75 per cent 
of the persons in whom the sign was found were of the 
lean or normal weight type I a 78 per cent some car- 
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rabbits m whom a high ligation of the proliferating epithelium of the pelvic mu- 
ureter was performed, as well as hgation of cosa 

the vascular pedicle The unusual osteogemc properties of the 

Each of the foregoing investigators tissues of the urinary tract was first demon- 
stressed the amount of blood supply as a strated experimentally by Strauss He 
primary factor in pathological ossification studied the repair of ureteral defects in 
of the kidney Although Liek stated that dogs by transplanting pedunculated flaps 
the presence of young connective tissue of tissue from the abdominal walls, which 
near the site of calcium deposits was a consisted of transversahs muscle, fascia, 
necessary requirement for bone formation, and peritoneum, and found that in every 
and commented upon the relation of bone instance a layer of bone formed in that por- 
to the persistence of pelvic epithelium, he tion bordering on the lumen of the ureter, 
did not associate the latter two factors converting the ureter into a rigid tube 
Pearce (1909) observed bone formation Neuhof repaired defects in the bladder of 
following excision of the lower pole (ap- dogs by transplanting strips of fascia lata 
proximately one-half) of the kidney, with and found ossification of that portion of 
suture, in six of 19 rabbits' kidneys He the graft bordering on the lumen of the 
attributed the bone to a metaplasia of con- bladder Calcification appeared six days 
nective tissue associated with a prohfera- and ossification 17 days after operation 
tion of the epithelium of the pelvic mucosa Beyond this date, an epithelial lining grew 
The metaplasia of the connective tissue in from the margins and covered the bony 
into bone was studied from a histogenetic surfaces In neither Straus’ nor Neuhof’s 
standpoint by Asami and Dock (1920) experiment was there any associated stone 
They found that ossification occurred m formation by encrustation of the bony sur- 
the loose connective tissue beneath the face The calcified and ossified flaps 


pelvic and calycial epithelium independ- 
ently of calcification of the parenchyma 
They concluded that ossification following 
hgation of renal pedicle occurred as a re- 
sult of (a) activity of young fibroblasts 
beneath pelvic epithelium which accumu- 
lated to form a membrane-like structure 


resembling periosteum, (6) direct ossifica- 
tion of hyaline connective tissue in con- 
tinuity with prepared bone, and ( c ) erosion 
of lime plaques and laying down of lamellar 
bone by cells derived from fibroblasts 
Huggins (1930) demonstrated the osteo- 
gemc properties of the epithelium of the 
renal pelvis, which he maintained was the 
primary factor in the formation of bone 
following the hgation of the renal pedicle 
He also observed bone formation beneath 
pelvic mucosa following fulguration of the 
renal pelvis with electric current of high fre- 
quency in two of three dogs, and following 
application of 95 per cent phenol to the pel- 
vic mucosa in one dog Huggins attributed 
the osteogenetic process to a metaplasia of 
the connective tissue directly into bone as a 
SS of the influence of newly formed 


were attributed to the deposition of cal- 
cium salts in the necrotic tissues of the 
fascial patches in contact with the acid 
unne In 1923, Phemister repeated the 
experiments of Neuhof on dogs with essen- 
tially the same results He attributed 
the ossification to the deposition of cal- 
cium salts from the blood and lymph in the 
portion of transplant bordering on the lu- 
men where the nutritional conditions are 
poorest, necrosis is greatest, and the acidity 
of the tissue is increased by the acidity of 
the urine Phemister extended his obser- 
vations to rabbits and sheep, which are 
herbivorous animals with an alkaline unne 
as opposed to the acid unne of dogs, and 
failed to obtain ossification of the fascial 
patches Axhausen transplanted the gas- 
tric and vesical mucosa to the peritoneal 
cavity in 16 dogs The transplants were 
made to the outside of the stomach or 
urinary bladder and were permitted to 
stay for from 14 to 70 days The forma- 
tion of a cyst, lined by epithelium, oc- 
curred, but no bone formation was ob- 
served 
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DEFICIENCY DISEASE 

Clinical Course and Treatment of Sprue D K 
Miller and W H Barker Arch Int Med , Septem- 
ber 1937 60, 385-414 

The authors present a review of 33 cases of sprue 
studied during the past four and a half years The 
cases are classified according to symptoms at the tune of 
entrance to the hospital Severe cases had anemia and 
diarrhea moderate cases had diarrhea but no anemia, 
and mild cases had neither diarrhea nor anemia All 
cases gave a history of having had typical sprue symp 
toms Recurrent attacks of distention or diarrhea 
had occurred in all cases over oenods varying from one 
to nine years 

Of these cases 29 were studied roentgenographically 
The outstanding findings were (1) a variation in the 
caliber of the intestinal segments, (2) a distortion of 
mucosal pattern, usually of the jejunum, but often of 
the duodenum and ileum, and (3) a segmental distnbu 
tion of barium probably produced by abnormal motil- 
ity of portions of the small bowel The authors 
emphasize that while these findings were constant in 
all cases investigated roentgenographically, such 
manifestations cannot be regarded as pathognomonic of 
sprue. They are probably due to improper fat ab 
sorption in the small intestine 

Treatment resulted usually in marked amelioration 
of symptoms The treatment consisted of (1) rest 
in bed, (2) high protein, low fat, low carbohydrate 
diet, (3) parenteral liver extract 

H A Jarre MD 


DIATHERMY 

Measurements on Biological Phantoms with Very 
Short Waves of Great Energy J Patzold Strahlen 
therapie, 1937 60 700 

The author studied the effect of various wave lengths 
on fat and muscle For the 6 meter wave the tempera 
ture ratio was 16 1 and for a 1 meter wave 3 1 This 
would indicate that the 1 meter wave is preferable es- 
pecially for heating the pelvis because the difference in 
the heating of fat and muscle is much less than for 
longer waves 

Ernst A Pohle M D Ph D 


DIPHTHERIA CARRIERS 

The Use of Roentgen Rays in Diphtheria Carriers 
W Stred Strahlentherapie 1938 61, 130 

The author used roentgen therapy in 150 cases of 
diphtheria earners Technic 150 kv 4 ma , 0 25 
mm Cu + 1 0 mm A1 6-8 fields over the nasal area 
and over both tonsds 50 r per field The first smear 
was taken two or three days after the exposure and 
then from four to six days later If the second smear 
was reported positive the second and sometimes the 
third exposure was given The patient was discharged 
after three negative smears had been reported The 


treatment was successful in 95 per cent of the patients 
who excreted bacilli and in 97 per cent of those who were 
earners Because of the good results obtained and 
the economical advantages, roentgen therapy of diph 
thena earners is recommended by the author 

Ernst A Pohle M D , Ph D 


Radiotherapy in Diphtheria Camers Laquerntfrc, 
Kuentz, and Roget Bull et m£m Soc de Radiol 
med de France October, 1937, 25, 681, 682 

The authors describe their expenence in the treat- 
ment of 17 cases of diphtheria camers with success in 
curing every case Technic 100 r with 5 mm A1 
filtration at 125 kv They gave one treatment every 
three or four days From two to four treatments usu- 
ally were sufficient They believe the method should 
be used in every case in which the usual methods of 
treatment do not clear up the nasopharynx of the 
diphtheria earner 

S R Beatty M D 

DOSAGE 

The Determination of the Dose in Radium Therapy 
of Carcinoma of the Cervix J J Hirsch, Strahlen- 
therapie, 1938, 61, 48 

The author undertook a comparative study of the 
methods of radiation therapy for carcinoma of the 
cervix as practised at the Curie Institute in Pans and 
the Radmmhemmet in Stockholm At the present 
tune there is no direct relationship between the amount 
of radium applied and the tissue dose He believes 
that this can be established as soon as radium doses 
can be expressed in international r The photographic 
method developed by Holthusen and his school seems 
to be a suitable method to reach this goal The com- 
parison of the doses in the small pelvis with the Pans 
and Stockholm methods showed that there is a rapid 
drop of the intensity toward the parametria It seems 
necessary therefore, to supplement the intra-utenne 
radium application by external irradiation 

Ernst A Pohle M D , Ph D 


Dosage Measurements on Ten 400-kilovolt Roent- 
gen ray Generators Otto Glasser Am Jour Roent 
genol and Rad Ther November, 1937 38, 769- 
775 

There was found but remarkably shght vanation in 
the quality and quantity output of the same types of 
400 kv generators, using General Electnc (XPT,) tubes 
when tested by the author 

Ten units were examined six were of the pulsating 
potential and four of the constant potential In six 
installations the tubes were suspended in an, and in 
four they were immersed m oil The radiation from the 
oil immersed tubes is somewhat softer than that pro- 
duced by tubes suspended in air The highest output 
in roentgens per minute was produced by a constant 
potential unit with the tube immersed in oil 



680 


RADIOLOGY 


rabbits in whom a high ligation of the proliferating epithelium of the pelvic mu- 
ureter was performed, as well as ligation of cosa 

the vascular pedicle The unusual osteogenic properties of the 

Each of the foregoing investigators tissues of the urinary tract was first demon 
stressed the amount of blood supply as a strated experimentally by Strauss He 
primary factor in pathological ossification studied the repair of ureteral defects m 
of the kidney Although Liek stated that dogs by transplanting pedunculated flaps 
the presence of young connective tissue of tissue from the abdominal walls, which 
near the site of calcium deposits was a consisted of transversahs muscle, fascia, 
necessary requirement for bone formation, and peritoneum, and found that m every 
and commented upon the relation of bone instance a layer of bone formed in that por- 
to the persistence of pelvic epithelium, he tion bordering on the lumen of the ureter, 
did not associate the latter two factors converting the ureter mto a rigid tube 
Pearce (1909) observed bone formation Neuhof repaired defects m the bladder of 
following excision of the lower pole (ap- dogs by transplanting strips of fascia lata 
proximately one-half) of the kidney, with and found ossification of that portion of 
suture, in six of 19 rabbits’ kidneys He the graft bordering on the lumen of the 
attributed the bone to a metaplasia of con- bladder Calcification appeared six days 
nective tissue associated with a prohfera- and ossification 17 days after operation 
tion of the epithelium of the pelvic mucosa Beyond this date, an epithelial lining grew 
The metaplasia of the connective tissue in from the margins and covered the bony 
mto bone was studied from a histogenetic surfaces In neither Straus’ nor Neuhof’s 
standpoint by Asami and Dock (1920) experiment was there any associated stone 
They found that ossification occurred in formation by encrustation of the bony sur- 
the loose connective tissue beneath the face The calcified and ossified flaps 


pelvic and calycial epithelium independ- 
ently of calcification of the parenchyma 
They concluded that ossification following 
ligation of renal pedicle occurred as a re- 
sult of (c) activity of young fibroblasts 
beneath pelvic epithelium which accumu- 
lated to form a membrane-like structure 
resembling periosteum, (6) direct ossifica- 


tion of hyaline connective tissue m con- 
tinuity with prepared bone, and (c) erosion 
of lime plaques and laying down of lamellar 
bone by cells derived from fibroblasts 
Huggins (1930) demonstrated the osteo- 
genic properties of the epithelium of the 
renal pelvis, which he maintained was the 
primary factor in the formation of bone 
following the ligation of the renal pedicle 
He also observed bone formation beneath 
pelvic mucosa following fulguration of the 
renal pelvis with electric current of high fre- 
quency m two of three dogs, and following 
application of 95 per cent phenol to the pel- 
vic mucosa m one dog Huggins attributed 
the osteogenetic process to a metaplasia of 
the connective tissue directly mto bone as a 
Zm of the influence of newly formed 


were attributed to the deposition of cal- 
cium salts m the necrotic tissues of the 
fascial patches in contact with the acid 
urine In 1923, Phemister repeated the 
experiments of Neuhof on dogs with essen 
tially the same results He attributed 
the ossification to the deposition of cal- 
cium salts from the blood and lymph in the 
portion of transplant bordering on the lu- 
men where the nutritional conditions are 
poorest, necrosis is greatest, and the acidity 
of the tissue is increased by the acidity of 
the urine Phemister extended his obser- 
vations to rabbits and sheep, which are 
herbivorous animals with an alkaline urine 
as opposed to the acid urine of dogs, and 
failed to obtain ossification of the fascaal 
patches Axhausen transplanted the gas- 
tric and vesical mucosa to the peritoneal 
cavity in 16 dogs The transplants were 
made to the outside of the stomach or 
urinary bladder and were permitted to 
stay for from 14 to 70 days The forma- 
tion of a cyst, lined by epithelium, oc- 
curred, but no bone formation was ob- 
served 
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results m the typical vermiform negative shadows 
Variations m the size and shape of the veins, as pro- 
duced by the phase of the respiration, peristalsis, 
stripping and mechanical pressure cause a change in 
the picture In the early stages owing to pressure by 
bolus and peristalsis the blood is pressed mto ab- 
dominal vessels and thus varices cannot be demon 
strated and only a shght delay or widening of the 
lower esophagus from functional fadure of the cardia 
to open is seen In the terminal stages also, stasis is 
noted 

The method of examination is the oblique recum- 
bent position at the end of full inspiration (veins filled), 
and five seconds after swallowing a very small amount 
of a thick barium preparation that will demonstrate 
mucosal folds Air bubbles can be excluded by films 
in various positions Fluoroscopy is not very helpful 

S M Atkins M D 


Pharyngo-esophageal Diverticulum Analysis of 53 
Consecutive Operative Cases F H Lahey and W B 
Hoover New Eng Jour Med April 8 1937, 216, 
591-597 (Reprinted by permission from British Med 
Jour Aug 7 1937, page 23 of Epitome of Current 
Med cal Literature ) 

The authors analyze 53 consecutive cases of operation 
for diverticula of the loner pharynx and upper esopha- 
gus Of these cases, 43 were men and ten women The 
outstanding symptoms of this condition are difficulty 
in swallowing regurgitation gurgling noises choking 
attacks and loss of weight The diagnosis can usually 
be made from the clinical history but should be con- 
firmed by a careful roentgenologic study The x ray 
examination also rules out other lesions of the esopha- 
gus and ascertains the size shape, and position of the 
sac The operation for such diverticula is done m two 
stages At the first operation the sac in the neck is 
completely freed the encircling constrictors are care- 
fully dissected and cut, and the dome of the diverticu- 
lum is then fixed high in the wound so that it hes at a 
higher level than the opening into the esophagus This 
operation relieves the patient’s symptoms at once 
the second one takes place from eight to 12 days later 
and the sac is then amputated The authors recom- 
mend a special dissection of the mucosa from the sub 
mucosa a small cuff of mucosa is pushed mto the neck 
of the sac and the submucosa sewn over it, and in this 
nay leakage can practically always be avoided Most 
of the patients require post operative dilatation and 
this must often be continued for a year In the au- 
thors series good results were obtained in 49 cases 
poor results in two cases and two were failures 


Cardiospasm E K Frey and L Dusehl Munchen 
med Wchnschr , Aug 27 1937 55 1374-1377 
There is considerable discussion as to the true nature 
of this condition and this is exemplified m the various 
terms employed in describing this entit> , thus hiatus 
spasm' is defimteh a misnomer as is the term cardio- 


spasm ” Dysphagia paradoxa ’ reveals nothing as to 
the etiology of the condition Achalasia ” or absence 
of relaxation, has much in its favor, though all observers 
are not in accord with this explanation of the modus 
opcrandi Idiopathic ddatation of the esophagus” or 
other similar names only attest to our ignorance of the 
subject and probably should never be used Starch 
is quoted as considering the entity as one of cardiotonic 
dilatation of the esophagus Roentgenologically, the 
condition is observed to vary from mere cylindrical 
dilatation to actual mega esophagus It is very pos 
sible to have a pathologic narrowing of the esophagus 
without proximal ddatation 

In what is commonly considered a typical case at the 
site of narrowing the pathognomonic conical tapering is 
observed toward the cardia The swallowing function 
filling and emptying of the esophagus, are essential m 
diagnosing early cases and it is imperative to obtain 
roentgenograms in both oblique projections A rather 
detaded account of all the varied theories offered to ex 
plain this entity are briefly and well presented In 
summary, these are possible, congenital basis absence 
of relaxation reflex true spasm inability of efficient 
contraction of longitudinal esophageal musculature, 
primary atony after infectious diseases or trauma, dis- 
harmony of autonomic and sympathetic nervous sys- 
tems and psychic trauma These theories explain the 
efficacy of such divergent therapeutic procedures as 
auto-suggestion and hypnosis, atropine and other anti 
spasmodics ddatation sympathectomy esopliageolysis 
cardiomyotomy, cardioplasty and esophago gastros- 
tomy 

W R Stecher, hi D 


Notes on the Roentgen Picture of the So-called 
Esophagus Lip Gunnar Jonsson Acta Radio 
logica Maj 1937, 18, 452-459 

The author points out that m making a roentgen 
examination of the hypopharynx and the upper part 
of the esophagus there is now and then observed a 
rounded bulging in the posterior wall immediately 
below the encoid cartdage This bulging has been 
said to depend on a swelling of the mucous membrane 
caused by a foreign body The author however has 
noted that normally one not infrequently observes a 
bulging on the border between the hypopharynx and 
the esophagus that this bulging corresponds to the 
so-called esophageal lip demonstrated by Killian and 
that it probably results from the lower part of the 
musculus cncopharyngeus which acts as a sphincter 
muscle in the esophageal mouth The part played by 
the mucous membrane in this bulging requires further 
investigation 

W A Sodejian M D 


Traction Diverticulum of the Esophagus Roent- 
genographic Demonstration Symptoms Noted in 
Series of 26 Patients R P Wallace Arch Int 
Med September 1937,60,454-457 
Although traction diverticula are usually considered 
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m following renal diseases, viz hthiasis, ground down and examined under a micro- 
tumors, infarct, hydronephrosis, and pyo- scope, showed the characteristics of true 
nephrosis The majority of recent text- bone, though m a rudimentary state He 
books and monographs on urology and also cited a specimen of similar osseous 
pathology fail to mention its occurrence transformation of the kidney preserved in 
In the older textbooks by Rayer, Roberts, the museum of the Manchester Infirmary 
and Dickinson, ossification of the human Dickinson also commented upon the ranty 
kidney is mentioned as a rare finding, but of true bone formation in the kidney and 
irom histological studies it is evident that mentioned its occurrence m association 
many of these so-called cases of ossifica- with cysts, pyonephrosis, and pyelitis 
tion are, m reality, cases of calcification Stoppato (1923) reported a case of 
For example, Rayer described a type of partial hydronephrosis due to renal eal- 
ossification of the kidney called “osteides," cuk with heteroplastic ossification of the 
which possessed a fibrous structure, was walls of the hydronephrotic area in a 22- 
traversed by blood vessels, contained cal- year-old male Two calculi were found, 
eium deposits, and was separated from the the larger one was free but the smaller one 
renal tissue by a membrane He considered was attached by osseous tissue to the walls 
“osteides” to be analogous to the fibrous of the localized hydronephrosis, the size 
bodies m the uterus and noted their oc- of an orange m the upper pole of the kid- 
currence m ‘ acephalocysts” (hydatid) ney A similar case was reported by Lozzi 
From this description it would appear that m 1923 It is extremely difficult to deter- 
“osteides” have been confused with calei- mine whether the osseous process m the 
fication of the walls of a hydatid cyst walls of the hydronephrosis in these two 

(A) Hydronephrosis or Pyonephrosis — cases is primary, i e , the result of meta- 
The earliest case of ossification of the kid- plastic changes m the affected tissues or 
ney, according to Rayer, is the case pub- secondary to osseous changes associated 
hshed by Vincent in 1889, in which the with renal calculi, as described by Phenus- 
kidney weighed one and a half pounds and ter, Hellstrom, and Stuart and Kirkonan 
was of cartilaginous consistency Rayer The authors are inclined to favor the latter 
also cited a case reported by Fearon of a view 

female, 50 years of age, who had died after (B) Renal Calculi — Osseous metaplasia 
an anuna of six days' duration Post- of the renal pelvic epithelium associated 
mortem examination failed to disclose a with renal calculi is a rare pathological 
kidney on the affected side, but m its place phenomenon Pheimster (1923) reported 
was found an ossified substance Rayer two such cases m which there were three 
also reported a personal case occurring m a stones, composed partly of living bone and 
female, 50 years of age, who had a tumor attached to the renal pelvis in two cases 
in the left hypochondriac region, at post- and to a pyramid in one The bone for- 
mortem examination, the left kidney v> as mation was of the spongy variety and con- 
found to contain a calculus in the mid- tamed marrow, fat, loose fibrous tissue, 
portion and m the lower pole there was a and capillaries in cancellous bone tissue 
cartilaginous formation with osseous foci Similar cases were subsequently reported 
Roberts commented upon the fact that by Hellstrom (1931), Lozzi (1931), Stuart 
sometimes the fibrous septa which separate and Kirkonan (1932), and Huggms (1933) 
the nus pockets m a pyonepbrotic kidney The pathogenesis of the osseous meta- 
become extensively calcified and occasion- plasia in these cases may be attributed to 
D atec j an unusual speci- lmtating and erosive action of the rough 

ally oss. hlm f or examination irregular stones upon the pelvic epithelium 

men wm ^ ^ Q j Manchester A which is followed by an osseous metamor- 

by Dr jonn ® 

t cut across the kidney phosis m the connective tissue beneath the 
X' V eceofmieof the bony septa, which was pelvic mucosa The osseous metaplastic 
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characteristics The anterior portion, lacking muscle, 
is ballooned out to a cylindric canal Some resistance 
is encountered in injecting the muscle-containing mem- 
branous urethra Spasm of the muscle may lead to 
emptying of this portion if the film is take n after the 
injection The anterior urethra has sharp borders 
These are parallel in the penile portion but show en- 
largement into the bulbar dilatation below the sym 
physis The posterior urethra is a narrow band show 
mg an oval swelling at the prostate, in the center of 
which is a clear spot The bladder neck appears as an 
estuary preceding the prostatic urethra Some varia- 
tion in appearance with age occurs 

Urethral strictures give a characteristic sharp nar- 
rowing of a normally dilated portion of the canal, they 
are to be distinguished from spasm by the fact that the 
latter is most frequent m the region of the membranous 
sphincter Crypts and diverticula are well demon 
strated, and always pathological Demonstration of 
the glands of Littrfi and Cooper and the crypts of 
Morgagni never normally occurs Prostatic crypts 
may be shown A globular dilatation of the prostatic 
smus is generally due to an old gonorrhea Disap 
pearance of the "spot” of the verumontanum indicates 
prostatic hypertrophy as do displacements of the 
canal The most characteristic sign of this condition 
however, is saber-blade deformity of the urethra 
(Chevassu’s sign) Deformity of the bladder may also 
be shown 

Trauma may lead to complete severance of the 
urethra, marked by a sudden end of the injected 
medium to stricture or to angulations without stric 
ture. 

Gonorrhea may lead to stricture pen-urethral 
abscess, fistula or changes in the prostate. In stnc 
ture, radiography is of great value in demonstrating 
the exact extent of the lesion, which cannot be shown 
in any other way It is also a helpful check on treat 
ment Abscesses and fistulas are best delineated by 
urethrography Prostatic abscess m the early stage 
causes displacement of the urethra while, after spon 
taneous evacuation, a fistula is formed Chrome 
prostatitis may lead to abscess cavities m this gland 
single or multiple The x ray signs of diffuse prostati 
tis are indefinite but the distinction from cancer is 
important The presence of multiple cavities with or 
without stones is a differential point In old prostatitis 
obliteration of the verumontanum may occur 

Tuberculosis leads to very destructive lesions espea 
ally in the prostate, often with reduced bladder capacity 
Prostatic hypertrophy leads to deformity of the 
canal lengthening change of direction flattening of 
the transverse diameter, and deformity of the bladder 
neck The verumontanum is always effaced The 
saber blade deformity is shown on obhque views The 
normal muscular activity of the posterior urethra is 
lost In cases without clinical enlargement the ure- 
throgram may show changes to be present. 

Cancer of the prostate produces variable signs 
deformity infiltration or edema of the walls or elevation 
of the bladder floor 


Post-operative studies show that cystotomy has no 
effect on the urethral obstruction due to prostatic en 
largement Study after prostatectomy shows that 
the bladder neck is reformed by the fourteenth day 
A triangular dilated midsegment of the urethra occupies 
the site of the excised gland 

The article is a beautifully illustrated and careful 
review, well worth reading 

Lewis G Jacobs, M D 


Gravel in the Kidney and Ureter G Marion 
Jour Urol , April 1937 43, 297-303 (Reprinted by 
permission from British hied Jour , Aug 14, 1937, 
page 25 of Epitome of Current Medical Literature.) 

Marion records five cases m which gravel in the kid- 
ney or ureter caused partial or complete obstruction 
It is suggested that postoperative anuria may some- 
times be due to obstruction of the renal tubules by 
crystals which are formed after certain operations on 
the nn nar y tract The formation of gravel in the ure- 
ter is usually followed by its spontaneous passage, and 
this may be unnoticed if the patient possesses both 
kidneys, but when one has previously been removed 
anuna may be produced, and two instances of this are 
described Gravel m the pelvis of the kidney gives rise 
to the same symptoms as calculus, and in some cases the 
gravel fills the whole of the pelvis and calices Some- 
times it is passed as a result of medical treatment, an 
instance is given of a young girl in whom radiography 
showed a stone the size of a bean, while an earlier film 
had shown it to be coral-shaped and much larger It 
was established that, in the first x ray plate, what ap- 
peared to be a large branching calculus was really gravel 
which had passed in the interval between the taking of 
the two films Fyelotomy was later earned out for the 
removal of the stone Any vanety of htluasis may give 
rise to this gravel formation, and in three cases in which 
the deposit was analyzed it was found to consist of 
oxalates urates, and phosphates A correct diagnosis 
cannot always be made by radiography but when 
anuna is present and no stone can be seen gravel should 
be suspected In this case, as when a stone is present, 
the treatment consists of ureteral catheterization, 
followed by surgical intervention if the gravel or stone 
is not passed and the obstruction relieved 


Calcification of a Bladder Infected with Bilharzia 
Dilatation of the Uterus and Implantation of Tumor 
P C Smyrmotis Jour de radiol et d’&ectrol No- 
vember, 1937 21, 489-493 

The author presents a case of calcified bladder in- 
fected with bdharziasis which was diagnosed from the 
plain films The ureters were thickened and calcified. 
There was no insufficiency of the ureters and the ton- 
icity of the bladder was normal The author believes 
that the bladder does not always hypertropy or calcify 
in this condition neither is cancer formation more fre- 
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changes are not due to metaplasia of the 
connective tissue of the kidney parenchyma 
adjacent to or invaded by the tumor 

Information concerning the roentgeno- 
graphic findings in these cases is not avail- 
able excepting in the cases reported by 
Arkm and Moro The latter case showed 
a calcified shadow about the size of a goose 
egg which was interpreted as a calcified 
cyst In the absence of roentgenographic 
details in the remainmg cases, it is difficult 
to predict the type of shadow by the 
osseous tissues within the tumor, but ob- 
viously the intensity of shadow vanes ac- 
cording to the degree of osseous metaplasia 
and the size of the tumor 

3 Mixed Tumors — Bone formation m 
the human kidney is more commonly as- 
sociated with mixed tumors (embryoma or 
teratoma) than with any other type of 
renal lesion These mixed tumors are not 
stnctly limited to infants and children but 
may occur in adults 

Hedren (1907) reported the first case of 
extensive bone formation m a mixed tumor 
m a female 54 years old Lomon (1913) 
reported a case of osteoma of the kidney 
(confirmed by operation) in which a diag- 
nosis of kidney tumor was made from the 
roentgenographic findings, t e , enlarged 
kidney outline, situated low, and spotted 
with small dense shadows Thiede (1913) 
described a case of osteochondro-fibroma 
of the kidney capsule Pirondmi (1917) 
described a case of osteoblastoma m a 37- 


extremely rare, as only two cases could be 
found in the hterature Ponzio (1913) 
reported an unusual case m which an ovoid 
shadow about the size of a hazel nut was 
found on the renal region m the p lain 
roentgenogram, and diagnosed as a renal 
calculus At operation, no trace of a cal- 
culus was found but, following nephrec- 
tomy, a firm, smooth, ovoid body, the size 
of a nut, was found m the renal bed and 
was extirpated It was made up of cal- 
careous and bony portions and contained a 
soft bloody coagulum Histological ex- 
amination of the wall of the osseous for- 
mation disclosed the characteristic struc- 
ture of a vem, with preservation of the 
endothelium, muscular coat, and adven- 
titia The author considered the growth 
to be an endothelioma but was unable to 
state whether the vem belonged to the re- 
nal cavity proper or to some retroperito- 
neal tissue 

2 Infarct — Schmorl (1930) reported 
an unusual case of ossification of the kid- 
ney, associated with complete interference 
with blood supply to the kidney The 
patient had developed a complete infarc- 
tion of the blood supply of the kidney, 
with subsequent formation of bone be- 
neath the mucosa of the renal pelvis This 
type of calcification is analogous to that 
obtained by Sacerdotti and Frattm follow 
mg permanent ligation of the renal pedicle, 
this case is the only one of its land found in 
the literature 


year-old male Hildebrand observed a 
fibro-myo-osteosarcoma, weighing two kilo- 
grams, m a female 30 years old Desnos 
(1923) reported two cases of osteofibroma 
of the kidney m males 48 and 35 years old, 
respectively, and cited similar cases by 
Marion and Brugnatelh Ssoroka (1931) 
observed mixed tumors m two adults, 38 
and 58 years, respectively, in one of which 
osseous tissue was noted Harning and 
Poole (1936) described a case of osteoblas- 
toma of the left kidney, with osseous me- 
tastasis to the other kidney, and m a male 

TO years Leswns 0 j (he Kidney 1 

Endothelioma- This type of ossification 


CONCLUSIONS 

A review of the hterature and a study of 
personal cases of calcification of the kid- 
ney, associated with various renal diseases, 
warrant the following conclusions 

1 Calcification of the kidney is an in- 
frequent, though not uncommon, patho 
logical finding 

2 Calcification of the kidney may occur 
m two forms (a) metastatic and (b) non 
metastatic The non-metastatic group 
may be further subdivided mto the two 
following types (a) calcification associated 
with acute or chrome inflammatory dis- 
eases of the kidney — kalkgicht, (b) dys- 
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part H- 

(D) Vascular Diseases of the Kidney 

1 Arterial Calcification — Arterial cal- 
cification has attracted much attention in 
recent years This phenomenon is ob- 
served m the two main types of arterio- 
sclerosis In the atherosclerosis type, cal- 
cification appears to be limited to the 
mtima, whereas m the medial calcification 
— so-called Monckeberg’s disease — these 
changes are observed chiefly m the media 
In both types, calcification has been pro- 
duced experimentally by adding acid or 
alkali to a high calcium diet (Rabl), by 
administration of parathormone (Huepner) 
and by injection of irradiated ergosterol 
(Kreitmar and Moll) Isolated or dis- 
seminated calcification of the arterial 
system may occur m the various bone 
diseases (Barr and Charles) and may be 
unaccompanied by calcium deposits m 
other organs On the other hand, this 
type of calcification has been reported in 
combination with metastatic calcification 
of the kidney, lungs, and stomach by 
Schultze in a case of osteosclerosis and by 
Schmidt in severe nephritis 

The most famdiar example of arterial 
calcification m the kidney is the calcified 
pipestem renal arteries associated with 

s See classification, Part I, page 519 


generalized arteriosclerosis These calci- 
fied arteries are seldom visualized in the 
plain roentgenogram, probably due to the 
fact that the amount of calcium salts 
deposited m the arterial walls is insufficient 
to cast a shadow through the overlying 
tissues The authors have had the op- 
portunity of exa minin g the roentgeno- 
grams in 15 cases of extensive calcification 
of the abdominal aorta reported by Feld- 
man and one case of calcification of an 
aneurysm of the abdommal aorta, and m 
none of these cases was there any roentgen- 
ographic evidence of calcification of the 
renal arteries The calcifying process not 
only involves the main renal arteries but 
also the large mtrarenal branches of these 
arteries In 1931, Fish and Hallock re- 
ported a case of calcification of the mtra- 
renal arteries so extensive as to give the 
roentgenologic appearance of calculi or 
tuberculosis The correct diagnosis in 
their case was established at autopsy when, 
in addition to sclerosis and calcification 
of the renal arteries and their branches, 
calcification of the aorta and carcinoma of 
the lung with metastases were found 
Recently Tillier reported aortic calcifica- 
tion simulating calculi of the ureters in a 
case of renal kthiasis 

Calcification may also occur m the renal 
veins, as mdicated by the report of Sterling 
667 8 



THE ROENTGEN TREATMENT OF CHRONIC SINUSITIS 1 

By FRANK E BUTLER, M D , and IVAN M WOOLLEY, M D , Portland, Oregon 
From the Department of Radiology, University of Oregon Medical School 


| N the long history of infection of the do not disapprove of radical surgery when 
I nasal accessory sinuses, the final chap- performed upon patients who have ex- 
ter has not yet been written Although hausted the more conservative procedures 
it is one of the oldest of medical problems, without relief, providing the surgeon who 
little was accomplished in the way of performs the task is well skilled in this 
treatment pnor to fifty years ago To technically difficult operation Unfortu- 
our predecessors it presented a baffling nately this has not always been the case, 
problem and httle was done beyond and the failures have been so widely ad- 
diagnosing the condition as catarrh and vertised that the patients and their physi- 
abandomng the victim to be preyed upon cians have become rather reluctant to face 
by the patent medicine vendor With the the ordeal The pendulum has now swung 
development of rhmology the challenge back to a more conservative position and a 
became more sincerely accepted and dur- renewed effort to find less formidable 
mg the past thirty or forty years much methods has been the result 
constructive work has been accomplished During the past seven years we have 
In more recent years a vast amount of observed the effects of the roentgen ray 
careful scientific study has been earned as a therapeutic agent in chrome sinus 
out which has resulted m a more accurate disease, and during this time we have 
understanding of the vaned underlying studied the results on experimental animals 
causes and the treatment as well as the clinical observation of well 

Well framed observers have probed over two thousand treatments With this 


deeply into the anatomy, physiology, his- 
tology, and pathology of smus disease, and 
skilled surgeons have devised technical 
procedures for the relief of its sufferers 
Despite all of these efforts there still 
remain too many sufferers who fail to 
respond to any or all of the available 
methods of treatment That the problem 
is a complex one is recognized by all who 
have occasion to treat this disease Fac- 
tors underlying its pathology are many and 


experience as a basis, we beheve that we 
are justified m pleading for a more general 
use of this valuable aid in those cases 
adapted to it 

That the roentgen ray is an agency that 
should be expected to be effective has 
been proved in other fields Dunham (1). 
Desjardins (2), Kelly (3), Hodges (4), and 
many others in America and abroad have 
published works supporting this statement 
In 1923, Osmond (5), of Cleveland, re- 


valued, and because of this fact the treat- 
ment also must be vaned according to the 
cause It is not the purpose of this paper 
to discuss all of the methods employed 
it is sufficient for this discussion to direct 
our attention to those patients suffering 
from chrome infection of the nasal acces- 


ported a senes of cases of acute sinusitis 
treated by roentgen ray with good results 
The mucosa of the sinuses is thinner and 
much less vascular than that of the nose 
and, therefore, is less resistant to infection 
It is provided with numerous alia which 
serve to waft toward the ostium a web 


Irom cnroua: — — - 

snrv sinuses who have failed to gam relief of mucrn which is constantly being secreted 

frAof. Ktr flia momr trrthlpt 1 rp ] Is 7~)l inner fhp 


from other conservative methods of treat- 
ment and who, therefore face the pos- 
sibility of so-called radical surgery We 

MRead before the Frfth lntemmooal Congress of 
Radiology, Chicago Sept 13-1 1 1937 


by the many goblet cells During the 
course of an infection there is an engorge- 
ment of the mucosa due to increased blood 
and lymph supply The inroads of in- 
fection gradually immobilize the cilia and 
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Fig 18 ( upper left) Case XVIII Plain roentgenogram showing several irregular areas of calcification 
in the region of the right kidney following an injury to the kidney one year previously 

Fig 19 ( upper right) Case XVIII A bilateral pyelogram showing a moderate hydronephrosis (left) 
The dye was irregularly dispersed in the right kidney and partly obscured the calcified shadows noted on the 
plain film The operative specimen disclosed an acute and chrome pyelonephritis with an old laceration in 
the upper pole of the kidney Many old organized blood clots containing calcium deposits were found in the 
pelvis 

Fig 20 {louer left) Case XX A pre-operative pyelogram of right kidney with arrow pointing to a cal- 
cified shadow which was present in the cortical area and did not appear to be connected with the upper calyx 
or pelvis This same shadow was present in the plain film A diagnosis of cortical stone was made and 
confirmed upon operation The large calcified shadow seen in the left kidney region proved to be a calculus 
in the pelvis of the lower and larger half of a double kidney 

F\g 21 (facer right) Case XX A post-operative pyelogram taken after removal of the cortical stone 
in the right kidney 
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N the long history of infection of the do not disapproi e of radical surgery when 
nasal accessory sinuses, the final chap- performed upon patients who have ex- 
ter has not yet been written Although hausted the more conservative procedures 
it is one of the oldest of medical problems, without relief, providing the surgeon who 
little was accomplished m the way of performs the task is well skilled in this 
treatment prior to fifty years ago To technically difficult operation Unfortu- 
our predecessors it presented a baffling nately this has not always been the case, 
problem and little was done beyond and the failures have been so widely ad- 
diagnosing the condition as catarrh and vertised that the patients and their physi- 
abandomng the victim to be preyed upon cians have become rather reluctant to face 
by the patent medicine vendor With the the ordeal The pendulum has now swung 
development of rhinology the challenge back to a more conservative position and a 
became more sincerely accepted and dur- renewed effort to find less formidable 
mg the past thirty or forty years much methods has been the result 
constructive work has been accomplished During the past seven years we have 
In more recent years a vast amount of observed the effects of the roentgen ray 
careful scientific study has been earned as a therapeutic agent in chrome sinus 
out which has resulted in a more accurate disease, and during this time we have 
understanding of the varied underlying studied the results on experimental animals 
causes and the treatment as well as the cluneal observation of well 


Well framed observers have probed 
deeply into the anatomy, physiology, his- 
tology, and pathology of sinus disease, and 
skilled surgeons have devised technical 
procedures for the rebel of its sufferers 
Despite all of these efforts there still 
remain too many sufferers who fail to 
respond to any or all of the available 
methods of treatment That the problem 
is a complex one is recognized by all who 
have occasion to treat this disease Fac- 


over two thousand treatments With this 
experience as a basis, we believe that we 
are justified m pleading for a more general 
use of this valuable aid in those cases 
adapted to it 

That the roentgen ray is an agency that 
should be expected to be effective has 
been proved in other fields Dunham (1)> 
Desjardins (2), Kelly (3), Hodges (4), and 
many others in America and abroad have 
published works supporting this statement 


tors underlying its pathology are many and 
varied, and because of this fact the treat- 
ment also must be varied according to the 
cause It is not the purpose of this paper 
to discuss all of the methods employed 
it is sufficient for this discussion to direct 
our attention to those patients suffering 
from chrome infection of the nasal acces- 
sory sinuses who have failed to gain relief 
from other conservative methods of treat- 
ment and who, therefore face the pos- 
sibility of so-called radical surgery We 

Wore the Fdth inter^uow Coagrc* of 

Radiology Chicago Sept 


In 1923, Osmond (5), of Cleveland, re- 
ported a senes of cases of acute sinusitis 
treated by roentgen ray with good results 
The mucosa of the sinuses is thinner and 
much less vascular than that of the nose 
and, therefore, is less resistant to infection 
It is provided with numerous cilia which 
serve to waft toward the ostium a web 
of mucin which is constantly being secreted 
by the many goblet cells During the 
course of an infection there is an engorge- 
ment of the mucosa due to increased blood 
and lymph supply The inroads of in- 
fection gradually immobilize the cilia and 
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19 of which were removed for stone 
Huggms observed microlithiasis in two 
patients who presented osseous metaplasia 
associated with calculous disease Higgins 
found microhths m four of 16 kidneys (of 
adults) removed for lithiasis Such high 
figures lead one to believe that the con- 
dition occurs more frequently than is 
generally beheved Inasmuch as these 
tubular calculi cannot be detected by our 
present urological and roentgenological 
diagnostic measures, it is conceivable that 
the condition frequently passes unrecog- 
nized or unsuspected, with the ultimate 
result that these minute calculi are passed 
spontaneously or serve as nuclei for the 
recurrence of calculi 

The pathogenesis of microlithiasis has 
not been clearly estabhshed The condi- 
tion has been observed not infrequently 
in many cases of experimental renal 
hthiasis It has been found after intrave- 
nous injections of unc acid and some of 
its constituents by Heidenhaim, Ebstein 
and Nicolaier, and Minkowski, after 
parenteral administration of oxamide and 
intravenous injection of oxalates by Eb- 
stein and Nicolaier, Keyser, and Huggins, 
and m vitamin A deficiency by Van 
Leersum The various theories which 
have been proposed to explain the oc- 
currence of larger renal calculi are also 
offered as an explanation of microlithiasis, 
but clinical and pathological substantia- 
tion of these hypotheses is still lacking 
Unfortunately, bacteriological studies m 
these cases have not been made except by 
Crabtree, who found a B coh infection m 
three cases It is extremely difficult to 
draw any conclusions from these meager 
findings but undoubtedly infection oc- 
casionally does play a rdle m the develop- 
ment of microlithiasis 

Faulty urinary drainage resulting from 
obstruction and stasis has been empha- 
sized by Braasch and Crabtree as a pos- 
sible factor m the development of micro- 
lithiasis Braasch maintains that dilata- 
tion of the tubules resulting from faulty 
drainage is a necessary prerequisite of 
microlithiasis Crabtree found some form 


of obstruction m each of his three cases 
The obstruction may be due to an aberrant 
vessel of the ureteropelvic junction on oc- 
clusion of a calyx by a stone or stricture, or 
a localized lesion of the papillae such as a 
papillitis or fibrosis In 1913, Caulk re- 
ported a case of obstructive calcareous 
papillitis which resulted m the formation 
of a non-ealcified cyst, the size of a walnut, 
limited to the affected pyramid He at- 
tributed the obstructive calcareous papil- 
litis to either a primary calcium infarct 
with gradual deposition of salts and second- 
ary sclerosis or to a primary necrosis with 
sclerosis and secondary calcification On 
the other hand, Huggins maintained that 
microhths are not found where there has 
been much necrosis of the papillae from the 
pressure of a hydronephrosis or infection 
In this connection, it is interesting to 
note that Randall has recently stressed the 
rdle of minute papillary and calyceal lesions 
m the formation of renal calculi He 
pointed out that the initiating lesion is 
usually found either at the tips of the 
papillae, within or around the tubules, or 
m the calyceal mucosa about the pyra- 
mids, and this lesion serves as a focal point 
for the precipitation of crystalloids or 
colloids (usually calcium phosphate or 
oxalate) At first the deposits of calcium 
phosphate or oxalate are usually sub- 
surface, bemg mtratubular or extratubular, 
but later the plaque becomes denuded of 
its overlying epithelium and serves as a 
nucleus for further deposition of salts 
On gross inspection of kidney surface 
m cases of microlithiasis, no unusual 
changes are observed On cross-section, 
a gritty sensation may be imparted to the 
knife and inspection of the cut surface may 
reveal minute white (calcium) deposits 
confined to the tips of the papillae, but oc- 
casionally pyramids stand out clearly be- 
cause of the punctate or linear deposits in 
them In many instances, the microhths 
are not recognized unless senal sections 
of the pyramids are made 

These minute calculi are usually found 
within the lumen of the straight collecting 
tubules and occasionally m the convoluted 
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irradiation We have had several such We have obtained our best results with 
cases wherein the symptoms subsided and those patients who have had symptoms of 
the membranes underwent resolution, leav- chrome infection extending over a penod 
mg the cyst unchanged of months or years, and whose radio 

Our greatest number of failures have graphs show a markedly thickened mem 
been met with in those patients who have brane with a small air-containing cavity 
faded to gam relief following radical sur- m the center These patients usually 
gery Here we are faced with large masses respond to a smgle treatment Patients 
of scar tissue upon which the roentgen ray m this group usually return in six or eight 
cannot be expected to be effective Occa- weeks with clear sinuses, no discharge, 
sionally, however, we are pleasantly sur- and complete absence of secondary symp- 
pnsed with an excellent result One such toms 

case was that of a rhmologist m a nearby The effect upon secondary symptoms 
city who had himself suffered from smus throughout our senes has been interesting 
trouble for many years He presented and gratifying Headaches, neuntis, bron- 
himself for treatment with the history of chitis, and similar manifestations which 
having had a radical surgical attack upon have been traced to infected sinuses, have 
all of his smuses The efforts had not in almost every instance cleared up, even 
been successful and he was m constant though the patient has faded to show a 
distress Radiographs revealed a marked complete resolution of his smus pathology 
fibrosis of all smuses We explamed the after irradiation 

probability of failure, but since he had Throughout this series the reactions have 
come so far, and knowing that we would been negligible The average patient will 
do no harm, the treatment was given notice an increased nasal discharge, be- 
Fortunately the result was good and he ginning several days after the treatment 
found himself greatly improved Recently and persisting for three on four” days 
he has published a report covering a senes There may be a mild malaise simulating 
of his own cases for whom he recommended an acute smus flare-up Occasionally 


roentgen therapy (S) 

When the radiographs show an opaque 
smus with considerable fibrosis the results 
have been vanable, it would appear that 
little change can be expected from smuses 
m this condition However, some of these 


patients return free of symptoms, the radio- 
graphs showing a normal appearing antrum , 
others may report clinical improvement of 
varying degrees, while stdl others may be 
outnght failures 

It not infrequently happens that the 


patient gams a marked clinical improve- 
ment without a complete disappearance of 
smus symptoms If the infection has 
been of a virulent nature with much fibrous 
repair, the smuses may not show much, if 
any, radiographic improvement Many 
of these patients continue to have post- 
nasal discharge, but the character of the 
drainage has changed from one that is 
laden 'with pus to one of a clear, thin, 


gelatinous nature 


drainage may be blocked, necessitating 
antrum washing, although this has been 
rare m our experience A few patients 
have developed an early erythema — with 
m an hour or so — which cleared up within 
24 to 36 hours A few patients have 
developed a true x-ray erythema, but all 
have cleared up m a short time There 
has been no case requiring hospitalization 
or other loss of time In no instance has 
there been any harmful result A few 
of our patients, failing to obtain relief from 
roentgen therapy, have submitted to radi- 
cal surgery The surgeons have reported 
to us that they have encountered no diffi- 
culty m removing these membranes 

The technic of treatment as used in our 
office for the past seven years is as follows 
Fust, the eyes and nose are carefully pro- 
tected by lead shields For the maxillary 
smuses we use a port 1 25 m m diameter 
The central ray is dnected posteriorly, 
medially, and slightly superiorly, so there 
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ofied changes in the cyst wall Braasch 
recently described an interesting case 
operated upon for infected hydronephrosis 
in which the kidney contained several 
cortical cysts One of the cysts contained 
a calculus, 1 X 2 cm in size, and an adjacent 
cyst contained an organized blood clot 
The presence of calculi within a solitary 
cyst has been reported by Cunningham, 
Roberts, and Langfeldt In Cunning- 
ham’s case, the calculi were found within a 
calcified cyst 

The cortical stones are usually asympto- 
matic and may be present for a consider- 
able period of years, until accidentally dis- 
closed during roentgen study for some 
other coincidental disease Cortical stones 
are not always recognized roentgeno- 
graphically, being most frequently con- 
fused with calcification of solitary tuber- 
culous abscess 

Case XX (G U 1,052), K Z , female, 
53 years of age, married, housewife, was 
first examined on Jan 2, 1925 She gave 
a history of repeated attacks of pain in the 
right upper quadrant and right lumbar 
region, radiating to the right shoulder and 
accompanied by chills and fever 
On Jan 4, 1925, cystoscopic study re- 
vealed a calculus in the lower right ureter 
which was passed following several ureteral 
dilatations She subsequently developed 
left kidney cohc in January, 1929 On 
Nov 12, 1927, cystoscopic and pyelo- 
graphic studies revealed a calculus m the 
upper pole of the right kidney which ap- 
peared to be m the cortical zone (Fig 20) 
A large coral calculus was found in the 
lower — and larger — half of a double kidney 
on the left side Both kidneys were 
severely infected and showed a marked re- 
duction in function On Dec 20, 1927, 
a right nephrolithotomy was performed 
The calculus was found completely en- 
cysted in the cortical area adjacent to the 
upper major calyx There was about 2 
mm of tissue separating the stone from the 
kidney capsule The stone was round and 
measured 2 5x14 cm No communica- 
tion Avas found between the cystic cavity 
and the upper major calyx 


On June 22 1933, she developed signs 
and symptoms of a left pennephntic 
abscess secondary to calculous pyone- 
phrosis of the lower half of the double 
kidney Immediate operation was ad- 
vised, but refused At operation ten days 
later, a large collection of thick green pus 
(about three quarts) was found around 
the left kidney, and drainage was in- 
stituted The patient died on the third 
post-operative day, of sepsis At autopsy, 
the chief findings were confined to the left 
double kidney, the upper rudimentary 
segment of which appeared to be normal 
while the lower segment was a massive 
multilocular pyonephrosis and contained 
a large branched calculus that had ul- 
cerated through the posterior Avail of the 
pelvis 

3 Putty-like Formations — In 1930, 
Braasch called attention to three unusual 
types of urinary calculi which are oc- 
casionally present m the kidney, and which 
he considered to be not true calcuh but 
semicalcified bodies, viz (1) putty-like 
bodies, (2) masses of sandy material, and 
(3) semiorgamzed blood clots with cal- 
careous deposits 

These soft masses are composed of 
necrotic tissue, desquamated epithelial 
cells, a few red or white blood cells, and a 
small amount of mineral salts Their 
shape conforms to the cavity m which they 
are found They are usually multiple, 
and are most frequently found m the 
terminal cahces, where they appear as 
grayish-black or dark broivn OA r al or 
spherical masses varying m size from that 
of a pea to that of a marble Occasionally, 
they may form a complete cast of the 
pelvis or ureter They are usually as- 
sociated with chrome infectious process m 
the kidney, such as a pyonephrosis or 
chrome suppurative pyelonephritis The 
authors have frequently encountered these 
putty-like bodies m simple pyonephrotic 
and calculous pyonephrotic kidneys, then- 
presence being unsuspected poor to op- 
eration despite careful roentgenographic 
studies 

The shadow-easting properties of these 
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retention products On July 27, 1936, 
the blood calcium was found to be 12 5 
mgm and the blood phosphorus 3 7 mgm 
On admission, the phthalein test showed a 
3 per cent excretion for the first hour and a 
similar amount for the second hour 
On July 16, 1936, cystoscopy and pyelog- 
raphy were performed The plain roent- 
genogram showed an enormous enlarge- 
ment of the right kidney which contained 
several huge stones and myriads of small 
pinhead calcified shadows surrounding 
the larger stones (Fig 22) In the right 
ureter below the lower end of the right 
sacro-ihac joint, there was a large oval 
shadow which appeared to be a conglom- 
eration of numerous smaller shadows 
There were several large stones m the left 
kidney area (Fig 22) The following 
pre-operative diagnosis was made (1) 
nephrolithiasis, bilateral, (2) right ure- 
teral calculus , (3) calculous pyonephrosis, 
non-functioning 

On July 27, 1936, a right nephrolithot- 
omy was performed The large stones and 
a large quantity of pus were evacuated In 
the lower portion of the kidney there was 
about a pint of sand and gravel which had 
the appearance of caviar The patient 
died about two hours after the operation 
A partial autopsy was obtamed and per- 
formed shortly after death The nght 
kidney contained several large calculi and 
showed extensive pyonephrotic changes 
A very large amount of small black cal- 
careous concretions, resembling small shot 
w appearance, was found lying in the pel- 
vis and upper pole of the kidney , a larger 
stone measuring 3 cm in length was found 
and trapped at the terminal calyx 
Throughout the kidney there were numer- 
ous abscesses containing thick greenish 
pus The left kidney also contained sev- 
eral large calculi and presented a moderate 
degree of pyonephrosis 

IV CALCIFICATION OF THE KIDNEY AS- 
SOCIATED MOTH GASTRO-INTESTINAL DIS- 
EASES (type n) 

(•d) Pyloric Obstruction — The interre- 
lationship between pylone obstruction and 


calcification of the renal epithelium was 
first noted m 1904, by Nazarro, who found 
degenerative changes m the renal epithe- 
lium and calcareous infiltration m the 
tubules His findings were made at au- 
topsy in two cases of pylone obstruction 
due to chronic gastnc ulcer and accom- 
panied by excessive vomiting and tetany 
Oppenheimer (1923) reported 34 cases of 
punctate calcium deposits m a senes of 
347 autopsies and observed calcium de- 
posits m three of seven cases of carcinoma 
of the stomach and in one case of duodenal 
ulcer Brown, Eusterman, Hartman, and 
Rowntree (1923) reported 11 eases of renal 
insufficiency due to duodenal intoxication 
and eompheated by gastnc tetany A 
severe toxic nephritis with granular and 
lipoid degeneration of the tubular epi- 
thelium and, with one exception, calcareous 
deposits in the tubules, was found at autopsy 
of the six fatal eases Zeman, Fnedman, 
and Mann (1924) found identical changes 
in four fatal cases of pyloric obstruction, 
of which two had gastnc tetany They 
considered the renal condition to be a toxic 
degenerative nephrosis, and produced simi- 
lar renal lesions in 11 of 13 cats by ligating 
the pylorus Cooke (1930) reported simi- 
lar findings in six cases of pylone obstruc- 
tion and vomiting due to gastric ulcer or 
carcinoma, and attributed the renal 
changes to the alkalosis Recently Perez- 
Castro reported simdar cases 

(. B ) Intestinal Lesions — Calcification of 
the renal tubules has also been observed m 
patients with dehydration, alkalosis, and 
hypochloremia due to diseases of the 
intestinal tract In 1907, Glaserfeld 
studied the autopsy findings in 70 children 
and found calcium infarcts m 30 cases, of 
which 24 died of gastro-intestmal diseases 
and six of other diseases, namely, broncho- 
pneumonia, tuberculosis, and sepsis 
Lightwood (1930) reported slx cases of 
gastro-ententis and vomiting in infants, 
who showed calcification of the renal 
tubules at autopsy Butler, Wilson, and 
Farber (1936) observed similar changes m 
a young boy who suectmbed to an upper 
intestinal obstruction and mesenteric 
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membrane The calcium deposits are 
never seen m the form of a layer surround- 
ing the tubules or the blood vessels m the 
stroma In the early stages, the calcium 
salts are laid down as small spheroidal or 
globular deposits and later appear as con- 
glomerate masses These calcium deposits 
do not cast a shadow on the roentgenogram 
nor are they discernible to the naked eye 
on microscopic examination Histologi- 
cally, it is relatively simple to distinguish 
this type of calcification from that occur- 
ring m bichloride of mercury and other 
metallic poisoning In the latter type, 
the calcium deposits appear as formless 
masses or casts m the lumen of tubules or 
m the necrotic tubular epithelium 

(F) Dietary Deficiencies and Faidly Nu- 
trition — There is much clinical and ex- 
perimental evidence to estabhsh a definite 
relation between renal calculi and faulty 
nutrition, particularly an imbalance m 
vitamins causing defective mineral me- 
tabolism However, little evidence has been 
offered to show a causal relation between 
renal calcification and dietary deficiencies 
In 1924, Rabl was able to produce cal- 
cium deposits in the kidneys in mice 
experimentally by feeding an acid or 
alkaline or alternating diet The calcifica- 
tion was most marked in the zone between 
the cortex and the medulla Calcium 
deposits were also observed in the epithe- 
lium and lumen of the tubules, both m the 
cortex and medulla He attributed the 
calcification to a renal lesion with de- 
creased phosphorus elimination, and mam- 
tamed that when the p H of the blood is 
raised by giving foods containing an 
abundance of bases, the excess calcium is 
deposited m the tissues 

Mendel stated that the cells of the renal 
tubules seem to become calcified in some 
instances when rats are deprived of vitamin 
A for long periods De Ruyter recently 
published photographs of calcification of 
the tubular epithelium m such cases 

Van Leersum observed calcium deposits 
in the kidney of SS per cent of the rats 
fed on a vitamin A deficient diet The 
calcium deposits were found m the epithe- 


lium and lumen of the convoluted Henle’s 
loops and in the straight collecting tubules 
The author maintained that the calcium 
deposits passed out of the tubules into the 
pelvis to act as foreign bodies for the 
further deposition of inorganic salts Mu- 
rata observed calcification of the kidney 
tubules m animals fed on a vitamin C 
deficient diet Jackson stated that cal- 
cium deposits m the kidney may be pro- 
duced by feedmg animals a diet deficient 
m fat On the other hand, Dixon and 
Hoyle reported calcium deposits in the 
kidney, lungs, stomach, and heart of 
rabbits and guinea pigs fed on a well 
balanced min eral and vitamin diet to 
which an extremely large dose of vitamin 
D m the form of viosterol was added 
Similar experimental changes were noted 
by Kreitmar and Moll, Pfannensteil, and 
Smith and Elvove Clinical cases of 
calcium deposits m the kidney due to ir- 
radiated ergosterol have been reported by 
Putschar, Bills and Wireck, and Thatcher 
Calcium deposits in the kidney have been 
observed clinically m relatively few nutri- 
tional diseases, aside from those bone 
diseases caused or accompanied by a de- 
ficient nutrition Schmidt pomted out 
that these calcium deposits are frequently 
found in the kidneys m gout Walsh and 
Norton reported three cases of massive 
renal calculi m association with pellagra 
and one case with pernicious anemia, but 
failed to mention the occurrence of calcium 
deposits in the renal parenchyma in these 
diseases Turner has shown that smce 
certain pellagrins have some elevation of 
the blood calcium, one might expect cal- 
cium deposits m the kidney Unfortu- 
nately, pathological studies of the kidneys 
in these diseases are not available 

V MISCELLANEOUS GROUP (TYPE n) 

04) Leukemia — Warthin (1907) re- 
ported two cases of leukemia treated by 
roentgen ray in which deposits of lim p 
salts were found m the kidney On cross- 
section of the kidney, he found whitish 
areas and stripes which corresponded to 
the tubules m the cortical and medullary 
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innervated by the given trunk (3) The depositing of rather large quantities of 
number of nerve trunks, ganglia or plexuses alcohol, its mixtures or derivatives, in the 
such as are amenable to the resection middle of muscular layers which surround 
technic is limited due to anatomical fac- the nerve at that level, produces secondary 
tors as compared with the number of myositis and, in certain cases, constriction 
trunks which may be involved m each sclerosis The painful syndromes which 
given case in various types of neuralgias were arrested at the beg innin g, several 
and painful syndromes In such cases the months later (after the nerve trunk was 
advantage of nerve blocking over surgical fully regenerated from the alcohol fixation) 
resection is most evident, not only be- reappeared, due to the new stimuli of pain- 
cause there is no necessity to traumatize ful nature which arose, being initiated by 
large and deep areas of tissues, but also the hardened fibrous sclerotic muscular 
because the modern neurolytic solution is tissue, which developed following alcohol 
particularly adapted for the temporary injection , such reappearing painful syn- 
destruction of the sensory nerve fibers drome in many instances showed symp- 
The chief difficulties connected with the toms of even greater seventy than the 
nerve blocking procedures up to recent ongrnal neuralgia 

times could be divided mto three parts Means were then sought to limit the 

(1) Lack of technical means of definitely amount of anesthetic solution necessary for 
localizing the area of pain and tracing the the interruption of nerve conductivity, and 
nerve fibers, trunks, and plexuses through it was found that the only reliable way of 
which painful impulses are being trans- doing so was to deposit those small 
mitted mto the central nervous system amounts of solutions m close vicinity to 

(2) Choosing a definite point along the the nerve at the point at which the same 
nerve trunk, etc , at which point it is best emerges from the respective spinal fora- 
to interrupt the conductivity and so arrest men, whether it be first or second tran- 
the passage of painful impulses (3) To sacral foramen or lateral vertebral foramen 
block the respectively affected nerves in cervical, dorsal, or lumbar region (Fig 
quickly and with a minimum of trauma to 1) 

the surrounding tissue as well as without The same was true in other locations 
necessity and danger of puncturing the when the surgeon was obliged to depend 
nerve trunks with the blocking needles, upon relatively large amounts of neurolytic 
which condition may occur if the surgeon solution, and its diffusion for the success of 
is depending upon the “mental picture of the respective technic On numerous occa 
the underlying skeleton” and his sense of sions m such instances the unfavorable 
touch sequel® followed the nerve blocking pro- 


The above, in addition to the fact that 
we must have exact data as to the precise 
location and depth of the respective nerve 
trunk, rendered the nerve blocking a very 
difficult technical procedure, available only 
to a few expert specialists who mastered 
the complicated and artful technic of lo- 
cating the nerve trunks by means of em- 
pirically established landmarks, depending 
only upon such vanegated guides as their 
own personal tactile sense for the accuracy 
of the procedure 

At the beginning, the injections for 

“sciatic neuralgias” were ma J m ^ 
gluteal regions, but it was found that the 


cedure and could be traced to vanous 
forms of perineural sclerosis which de- 
veloped following the destructive action of 
too strong neurolytic solution which was 
injected m quantities much too large 
Paravertebral or prevertebral nerve 
block, when performed by fractional tech- 
nic, is a selective method of precision To 
perform such nerve block a minimal 
amount of solution should be employed 
In order to accomplish this it is necessary 
for the neuro-surgeon not only to be 
familiar with the relations that the respec- 
tive nerve trunks bear to the deep bony 
landmarks which he is to utilize during the 



membrane The calcium deposits are 
never seen in. the form of a layer surround- 
ing the tubules or the blood vessels in the 
stroma In the early stages, the calcium 
salts are laid down as small spheroidal or 
globular deposits and later appear as con- 
glomerate masses These calcium deposits 
do not cast a shadow on the roentgenogram 
nor are they discernible to the naked eye 
on microscopic examination Histologi- 
cally, it is relatively simple to distinguish 
this type of calcification from that occur- 
ring in bichloride of mercury and other 
metalhc poisomng In the latter type, 
the calcium deposits appear as formless 
masses or casts m the lumen of tubules or 
m the necrotic tubular epithelium 

(jp) Dietary Deficiencies and Faulty Nu- 
trition — There is much clinical and ex- 
perimental evidence to establish a definite 
relation between renal calculi and faulty 
nutation, particularly an imbalance in 
vitamins causmg defective mineral me- 
tabolism However, little evidence has been 
offered to show a causal relation between 
renal calcification and dietary deficiencies 
In 192-4, Rabl was able to produce cal- 
cium deposits m the kidneys m mice 
experimentally by feeding an acid or 
alkaline or alternating diet The calcifica- 
tion was most marked m the zone between 
the cortex and the medulla Calcium 
deposits were also observed in the epithe- 
lium and lumen of the tubules, both in the 
cortex and medulla He attnbuted the 
calcification to a renal lesion with de- 
creased phosphorus elimination, and mam- 
tamed that when the p H of the blood is 
raised by giving foods containing an 
abundance of bases, the excess calcium is 
deposited m the tissues 

Mendel stated that the cells of the renal 
tubules seem to become calcified in some 
instances when rats are deprived of vitamin 
A for long penods De Ruyter recently 
published photographs of calcification of 
the tubular epithelium in such cases 

Van Leersum observed calcium deposits 
in the kidney of SS per cent of the rats 
fed on a vitamin A deficient diet The 
calcium deposits were found m the epithe- 


lium. and lumen of the convoluted Henle’s 
loops and in the straight collecting tubules 
The author maintained that the calcium 
deposits passed out of the tubules into the 
pelvis to act as foreign bodies for the 
further deposition of inorganic salts Mu- 
rata observed calcification of the kidney 
tubules m ammals fed on a vitamin C 
deficient diet Jackson stated that cal- 
cium deposits m the kidney may be pro- 
duced by feeding animals a diet deficient 
in fat On the other hand, Dixon and 
Hoyle reported calcium deposits in the 
kidney, lungs, stomach, and heart of 
rabbits and guinea pigs fed on a well 
balanced mineral and vitamin diet to 
which an extremely large dose of vitamin 
D m the form of viosterol was added 
Similar experimental changes were noted 
by Kreitmar and Moll, Pfannensteil, and 
Smith and Elvove Clinical cases of 
calcium deposits in the kidney due to ir- 
radiated ergosterol have been reported by 
Putschar, Bills and Wireck, and Thatcher 
Calcium deposits in the kidney have been 
observed clinically m relatively few nutri- 
tional diseases, aside from those bone 
diseases caused or accompanied by a de- 
ficient nutrition Schmidt pointed out 
that these calcium deposits are frequently 
found in the kidneys m gout Walsh and 
Norton reported three cases of massive 
renal calculi m association with pellagra 
and one case with pernicious anemia, but 
failed to mention the occurrence of calcium 
deposits m the renal parenchyma m these 
diseases Turner has shown that smce 
certain pellagrins have some elevation of 
the blood calcium, one might expect cal- 
cium deposits m the kidney Unfortu- 
nately, pathological studies of the kidneys 
in these diseases are not available 

V MISCELLANEOUS GROUP (TYPE II) 

(A) Leukemia — W arthin (1907) re- 
ported two cases of leukemia treated by 
roentgen ray in which deposits of lim p 
salts were found in the kidney On cross- 
section of the kidney, he found whitish 
areas and stripes which corresponded to 
the tubules m the cortical and medullary 
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tient Once this is done the routine thera- 
peutic measures will speedily bring about 
the long-desired recovery 

In the instance just cited a properly ad- 
ministered chemico -surgical neurolysis or 
nerve block will fully control the pain 
syndrome The fractional method of para- 
vertebral nerve block neurolysis which 
can be successfully employed in rehabilita- 
tion of various injuries, such as, for ex- 
ample, strains in the lumbar and other 
regions, secondary post-traumatic neu- 
ronitis, so-called sciatic neuralgia, various 
forms of causalgic pain syndromes, and 
those painful conditions so often associated 
with peripheral paralysis, depends for its 
success upon proper localization and visu- 
alization 

In instances m which it is desirable to 
resort to such procedures as precision 
laminectomy or chordotomy, exact knowl- 
edge of the location of the respective bony 
structures which serve as landmarks and 
beacons to the neurological surgeon is in- 
disputable A great deal of unnecessary 
surgical traumatism can be eliminated by 
resorting to \-rays for localization pur- 
poses 

In carrying out such type of advanced 


W e feel certain that when a greater number 
of physicians recognize the necessity for 
more precise visualization in connection 
with various surgical procedures in gen- 
eral, and in connection with neuro-surgery 
as related to the pain syndrome in particu- 
lar, then the various methods of surgical re- 
lief of pam will become more accurate, more 
successful, and safer and, therefore, more 
popularized, thereby sparing the patient 
months and years of useless pam and 
agony 

The use of \-ray for localization purposes 
has been aimed at since the introduction of 
radiography Various methods were de- 
vised such as stereoscopy, teleroentgeno- 
graphic localization, orthodiography, ra- 
diographic compass localization, etc , none 
of these methods being sufficiently simple 
technically and sufficiently accurate mathe- 
matically to be applicable for localization 
in connection with the surgical treatment of 
the syndrome of pam 

In 1923, George Friedrich Kunz, Jose 
de Carvajol-Forrero, and Manus B Greene 
began with research which culminated with 
the development of x-ray localization 
technic and measurements to be used for 
the purpose of localization and identifies 


procedure as section of lateral lemniscus 
at the bram stem, which was promulgated 
by Dogliotti and which m many instances 
is the only means at our disposal for 
relieving the patient of the excruciating 
and otherwise uncontrollable pam, we must 
also possess specific knowledge of the 
localization of various structures involved 


Undoubtedly this visualization is most 
mportant when we are dealing with the 
treatment and rehabilitation of the indus- 
:nal worker in whom the syndrome of pam 
las been the outstanding clinical factor 
Vlany such patients are permitted to be- 
come chronically disabled, thus becoming 
[ burden to the family and commumty, 
xotwithstandmg the fact that a vast major- 
tv of patients of this type can be relieved 
J then pain and return to their daily oc- 
cupation if they areonly carefully diagnosed 
leurologieally and subnntted to tlie proper 
bnn of regional therapeutic anesthes a 


tion m crystallography 

In 1930, one of us (M B G ) developed 
a new roentgeno-photographic method of 
localization to be employed m therapeutic 
nerve block In this way he was able to 
reduce the tune consumed for accurate 
lumbar therapeutic nerve block from Id 
minutes to three His method was only 
an approximation to actual mathematical 
precision, furthermore, it did not define 
depth 

In 1932, folio wmg independent research 
by one of us (J K ), who has been inter- 
ested m x-ray localization since the time of 
the World War (1919), both of us de- 
veloped a mathematically precise graphic 
method of x-ray localization Two locali- 
zation charts were prepared to facilitate 
the actual surgical procedure of nerve 
block (1) the Vertical Projection Chart, 
(2) the Depth Chart 

The Vertical Projection Chart defined 
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negative to the positive phase In his 
senes of 53 eases, there were only 13 cases 
below 40 years of age, the youngest pa- 
tient was 25 years of age Beer main- 
tained that there was no relation between 
senile atrophy of the skeleton and calcium 
deposits Oppenheimer reported 34 cases 
of calcium infarcts m 347 autopsies, and 
found seven cases (20 6 per cent) below 50 
years of age and 27 (29 4 per cent) over 50 
years On the other hand, Glaserfeld 
found 30 cases with calcium infarcts in 70 
autopsies on chddren under two years of 
age 

From these studies, it would appear that 
age influences the production of these de- 
posits only insofar as it predisposes to the 
development of such diseases as cause local 
changes in the kidney of either a nutritional 
or toxic nature The most common dis- 
ease of old age associated with these de- 
posits is arteriosclerosis Oppenheimer 
found arteriosclerosis in 21 of the 34 cases 
of calcium deposits It is interesting to 
note that Glaserfeld found calcification in 
the peripheral arteries of 42 9 per cent of 
70 autopsies in children It seems likely 
that renal calcification is frequently en- 
countered m many nutritional diseases to 
which the aged and feeble are susceptible, 
but unfortunately detailed observations of 
these cases are not available 

OSSIFICATION OF THE KIDNEY — OSSEOUS 
METAPLASIA 

Although calcification of the human kid- 
ney has been frequently observed in a 
variety of osseous, renal, and alimentary 
diseases, ossification of the kidney is a 
rare pathological finding At first glance, 
this appears rather surprising inasmuch as 
there has been established a very close in- 
ter-relationship between calcification and 
ossification m general and more specifically 
m the urinary tract 

Heteroplastic bone formation m the 
unnary tract has been the subject of much 
experimental study, and those particularly 
interested m this phase are referred to the 
excellent and comprehensive articles by 
Huggins, and by Jones and Roberts In 


the brief review presented by the authors, 
attention is directed to those experimental 
studies deahng with ossification and calci- 
fication of the kidney 

In 1S59, Blessig was the first to demon- 
strate calcification in the kidney of a rabbit 
four to six days after ligation of the renal 
artery Wells, Holmes, and Henry (1911) 
showed that calcification of the kidney 
may develop following a temporary inter- 
ference of the blood supply of the kidney 
They were able to demonstrate calcium de- 
posits in the kidney 30 hours after a tem- 
porary anemia (hgation of pedicle) for one 
hour The calcification occurred in and 
around necrotic tubules chiefly in two zones, 
viz , beneath the cortical surface and at the 
base of the pyramids Temporary hga- 
tion of the renal artery for seven weeks re- 
sulted m a heavy deposition of calcium 
salts such that 25 per cent of the dry weight 
of the kidney was due to calcium phos- 
phate 

Sacerdotti and Frattin (1901) reported 
the occurrence of calcification and ossifica- 
tion (formation of bone and bone marrow) 
in the kidneys of three of four rabbits, 74 
to 85 days following permanent hgation of 
the renal vascular pedicle The bone was 
found beneath the mucosa of the pelvis, 
with spurs extending into the remains of 
the kidney In two rabbits the ureter was 
also ligated, but bone formation was ob- 
served in only one rabbit in which a portion 
of pelvic epithelium persisted Pochar- 
lssky (1905) reported snrular results follow- 
ing hgation of the renal pedicle in three of 
five rabbits Ma-ximow (1905) reported 
the occurrence of bone formation as early 
as five weeks after hgation of the vascular 
pedicle, and described the process m con- 
nection with his work on the histogenesis 
of blood cells Liek (1906) observed that 
bone formation was routinely obtained m 
the pelvis of the rabbit’s kidney within 
from 16 to 20 days, providing the kidney 
was wrapped with omentum to secure a 
free collateral circulation He found that 
without this collateral circulation, it re- 
quired about three months for ossification 
He failed to obtain bone formation in four 



696 


RADIOLOGY 


to the second the lead numeral 2 is strapped 
along its lower border This is called 
Film 2 

IV The Preparation of the X -ray Table 

— Prior to making the necessary \-ray ex- 
posures, the x-ray table is prepared as 
follows (1) The target-film distance is 
always set at 32 inches, corresponding to 
one of the two standard factors (Fig 5) 
employed m the derivation of the “Stand- 
ard Depth Curves" (target-film distance 
equals 32 inches) (2) The target is cen- 
tered over the central longitudinal axis of 
the table This position of the target is 
called “T 1” (Target 1) (3) A plumb 

hue is dropped from T 1 to the table top, 
denoting the vertical projection of T 1 For 
abbreviation we will call this point “V T 1” 
(vertical projection of T 1) A small lead 
marker is strapped to the table top to 
correspond to this point (4) The target is 
shifted exactly nine inches along the longi- 
tudinal axis of the table This corre- 
sponds to the second standard factor (Figs 
5 and 7) employed in the derivation of the 
“standard depth curves” (target-shift 
equals rune inches) The second position 
of the target is called “T 2 ” (see Fig 7) 

(5) A plumb line is dropped from T 2 to the 
table top, defining the vertical projection 
of the T 2 This point is labelled “V T 2 ” 
A second lead marker is strapped to the 
table top corresponding to V T 2 

In our method it is necessary to make 


T 1 position (2) Film 1 is placed in the 
Bucky diaphragm (3) The patient is 
placed upon the table so that the senes of 
lead markers strapped to the 4-in points 
are about five inches lateral to the longi- 
tudinal axis of the table This position 
is maintained for the two exposures re- 
quired (4) An exposure of Film 1 is 
now made from the T 1 position (5) 
The target is moved to the T 2 position 

(6) Film 2 is exposed from this position 

(7) Both films are processed m the routine 
manner 

VI The Analysis and Marking of the 
X-ray Films — Each film (see Fig 2 for 
schematic representation of Film 1) has 
depicted on it the following (1) The 
image of lead numeral No 1 along the 
upper margin of Film 1 (2) The image 

of lead numeral No 2 along the lower 
margin of Film 2 (3) The image of 

V T 1 (Am Fig 2), representing the true 
vertical projection of T Ion Film 1 , is there- 
fore labelled V T 1 on this film (4) The 
image of V T 2 (B in Fig 2), representing 
the true vertical projection of T 2 on Film 
2, is therefore so labelled on Film 2 (5) 

The images of the eight lead markers 
strapped to each of the tattooed skin 
pomts On Film 1 these are marked by 
ink spots and designated Sk 1 T 1, Sk 2 
T 1, etc On Film 2 they are similarly 
marked and designated Sk 1 T 2, Sk 2 
T 2, etc (6) The images of the five 


two x-ray exposures, the target always 
first bemg put in the T 1 position Film 

1 is always used for this first exposure 
When Film 1 is developed the image of 

V T 1 will be readily identified as the true 
vertical projection of T 1 The image of 

V T 2 will be visible also, but will repre- 
sent a distorted image This follows from 
the manner m which the table was pre- 
pared (see above) Likewise, when Film 

2 is exposed from the T 2 position the 
mage of V T 2 will be identified readily as 
the true projection of V T 2, whereas the 
image of V T 1 will now be distorted 

V The X-ray Procedure —The two x- 
ray exposures are made in the following 

manner (1) The target is placed m the 


designated anatomical structures On Film 
1, they are marked by crosses and desig- 
nated Tr 1 T 1, Tr 2 T 1, Tr 3 T 1, Sa 1 
T 1, Sa 2 T 1 On Film 2 they aremarked 
as before and designated Tr 1 T 2 , Tr 2 
T 2, etc (7) On Film 1, V T 2 is marked 
by making V T 1 — V T 2 (see Fig 2) equal 
to 9 in (the distance of the target shift) 
(S) On Film 2, V T 1 is marked by making 
V T 2— V T 1 equal to 9 inches 

VII The Transcription of the X-ray 
Data — After these pomts have been 
marked on the \-ray films, they are tran- 
scribed to a transparent sheet of paper 
(1) The points are first transcribed from 
Film 1 (Fig 3) by supenmposmg the 
transparent sheet of paper directly over 
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Huggins made an intensive study of the 
relationship of osteogenesis and certain 
epitheha He was able to produce bone 
formation in a fascial transplant to the 
bladder of a dog, in whom the urine was 
diverted by transplanting the ureters to 
the groin, and thus proved conclusively 
that urine was not a factor in the produc- 
tion of bone in this location He also ob- 
tained true spongy bone around a trans- 
plant of either vesical, ureteral, or renal 
pelvic epithelium to certain parietal fas- 
ciae, i e , rectus sheath, fascia lata, subcu- 
taneous tissue, and to certain muscle and 
synovial membranes Similar transplan- 
tation of the cortex or medulla of the kid- 
ney or of the prostate did not result in the 
formation of bone He also noted that os- 
teogenesis did not occur following trans- 
plantation of gall bladder, gastric, jejunal, 
and colonic mucosa, adrenal cortex, dura 
mata, or bone shavings mto the rectus 
sheath The transplantation of epithe- 
lium from the urinary tract into the kid- 
ney, spleen, and liver also failed to produce 
bone He showed that it was the newly 
formed proliferating urinary epithelium 
and not the non-proliferating part of the 
transplant mto rectus sheath that was the 
essential factor in the osteogenetic process, 
and that another probable factor was the 
secretion of fluid containing a relatively 
large amount of calcium and phosphorus 
mto these epithehum-hned cysts resulting 
from the transplants of urinary tract epi- 
thelium mto the rectus sheath Havmg 
demonstrated the osteogenetic power of 
the renal pelvic mucosa, he maintained 
that this was the probable factor causing 
bone formation after hgation of renal ped- 
icle m the rabbit 

Several theories have been advanced to 
explain heterotopic bone formation in the 
soft tissues The periosteal theory, which 
explains the formation of osseous spurs 
directly connected with bone, is obviously 
not applicable to bone formation in the 
kidney The neoplastic theory offers a 
plausible explanation of the occurrence of 
bone in the relatively rare cases of mixed 
tumors of the kidney which are of meso- 


blastic origin and present unusual embry- 
onal and blastomatous features The 
metaplastic theory of Lenche and Pohcard 
adequately explains most cases of hetero- 
topic ossification of the kidney, particularly 
these occurring in the human and associa- 
ted with pre-existing renal lesions They 
have pointed out that fibrous tissue, carti- 
lage, and bone are the end-products of a 
common mesoblastic stem, and that under 
certain exceptional circumstances any con- 
nective tissue may revert to an embryonal 
state and assume new functions and prop- 
erties, t e , fibroblasts may become osteo- 
blasts and form true bone Confirmation 
of this theory is found m the heterotopic 
formation of bone in the experimental 
animal following the ligation of the renal 
vascular pedicle and following transplan- 
tation of the epithelium of the renal pelvis, 
ureter, or bladder into the rectus sheath, 
which has been shown by Huggins to be 
dependent upon a metaplasia of connective 
tissue (ossifying fibrocytes) under the in- 
fluence of newly formed proliferating epi- 
thelium Huggins believed that phos- 
phatase probably played some rdle in 
heterotopic ossification as in normal bone 
formation 

It is readily apparent that the same two 
factors (ossifying fibrocytes and prolifera- 
tion of epithelium) which explain experi- 
mental heteroplastic bone formation, suf- 
fice to explain the occurrence of bone in the 
diseases of human kidney pelvis Stuart 
and Kirkonan have maintained that any 
infective or irritating process m the kidney 
pelvis, i e . , stones or infection, first causes a 
proliferation of the renal pelvic epithelium, 
which, m turn, is followed by osseous meta- 
plastic changes in the connective tissue 
beneath the pelvic mucosa 

In view of the ready availability of cal- 
cium and phosphorus m the unne and the 
experimental demonstration of unusual 
osteogenic properties of the epithelium of 
the renal pelvis, one would expect ossifica- 
tion of the human kidney to be frequently 
encountered However, in reviewing the 
literature, one finds only an occasional re- 
port of the occurrence of true osseous tissue 
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Fig 8 Roentgenogram taken during the process 
of nerve blocking The localizing needles are in 
their respective positions resting against the dorsal 
surface of the transverse processes At the lower 
right angle blocking needle B is found in the exact 
position below the lower border of the transverse 
process in the victnity of the point of exit of the 
fourth lumbar nerve trunk 0 25 c c of neurolytic 
solution must be deposited at this location for a 
successful therapeutic block Only through means 
of x ray localization can such accuracy of technic 
be secured 


the horizontal axis V T 1 — X, the depth of 
the transverse process above the plane of 
the plate, D Tr 3, may be read along the 
vertical axis V T 1 — T 1 

IX The Vertical Projection Chart — 
Since all pomts are charted (Fig 4) m a 
like manner, we will demonstrate only 
the plotting of the vertical projection of 
Tr3 (1) LrneVTl — Tr 3 T 1 is drawn, 
(2) Line V T 2— Tr 3 T 2 is drawn (3) 
These lines intersect at V Tr 3, the vertical 
projection of Tr 3 

All other pomts are localized m the same 
wa y so that when this has been done the 
vertical projection of all the pomts is 
demonstrated This constitutes the ver- 
tical projection chart (Fig / 

V The Depth Chart -Alter the verti- 
cal projection chart has been prepared, 


i these pomts are transcribed to a second 
I sheet of paper (Fig 6) A line A— B is 
drawn parallel to the axis of the localized 
skin pomts, that is, parallel to V S K 1— 
VSK 2— V S K 3dc 

Since all the pomts which go to make the 
depth chart are plotted in the same manner 
we will demonstrate only how the depth 
D Tr 3 is plotted (Fig 6) (1) Point 

V Tr 3 is projected upon line A — B Its 

projection is called “C ” (2) Line V Tr 3 
— C is extended to “E ” (3) The image 
shift, S Tr 3 is obtained from the trans- 
parent sheet upon which the \-ray data 
have been transcribed (Fig 4) (4) Image 

shift STr3 is applied to the “standard 
depth curve” along its horizontal axis 

V T 1— X (Fig 5) (5) The depth D Tr 3 

is obtained along the vertical axis V T 1 — 
T I (Fig 5) (6) Depth D Tr 3 is now 

applied along line C — E (Fig 6 -B) so that 
C — H Tr 3 is equal to D Tr 3 (7) C — 

H Tr 3 (D Tr 3) represents the depth (used 
synonymously with height) of the third 
lumbar transverse process above the plane 
of the plate In the same way the depth 
of the other anatomical structures (H Tr 1, 

H Tr 2, H Sa 1, H Sa 2) are plotted, as are 
also the depth of the skin pomts (H Sk 1, 

H Sk 2, etc ) The skm pomts H Sk I, 

H Sk 2 — H Sk 8 are jomed by a hue which 
represents the actual skm surfaces The 
depth of any anatomical structure beneath 
the skm surface is measured from the skin 
Ime to the appropriate point Thus dis- 
tance L — H Sa 1 represents the depth of 
the first posterior sacral foramen beneath 
the skm surface 

XI Application of the Localization Charts 
—The completed charts are turned over 
to the anesthetist-neuro-surgeon who ap- 
plies them in the following manner (1) 
The patient lies face down, or in whatever 
position may be necessary (2) The ver- 
tical projection chart is placed over the 
patient’s skin so that the localized skm 
pomts superimpose those tattooed on the 
patient’s skm (3) The localized anatomi- 
cal structures are projected from the chart 
to the patient’s skin and marked with sur- 
gical mercurochrome or similar easily 
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changes are greatly enhanced by the pres- 
ence of infection in the renal pelvis The 
roentgenographic findings are not always 
sharply defined in these cases the shadows 
of renal calculi usually stand out clearly 
but those of osseous tissue may be difficult 
to detect, due to the indistinct outlme, the 
insufficient amount of calcium salts, or the 
masking by the kidney tissue of surround- 
ing structures 

(Q Renal Tumors 1 Cysts and Peri- 
renal Tumors — Bone formation has also 
been described in other diseases of the kid 
ney and surrounding tissues Phemister 
(1923) stated he has observed partial re- 
placement by bone of calcified areas in 
renal tuberculosis Kronlein and Wys 
have described a case of ossification of the 
walls of a cyst of the kidney in a woman 37 
years old The cyst was of the hemor- 
rhagic type and contamed blood clots and 
cholestenn crystals Pick has reported 
the presence of osseous tissue in the calci- 
fied wall of a dermoid cyst Campbell has 
pomted out that unusual shadows of bone 
or cartilage in the renal region may be pres- 
ent in the roentgenogram, and are sug- 
gestive of teratoma In a case of pararenal 
teratoma in an infant, he observed similar 
roentgenographic shadows which, on gross 
and microscopic examination of the tumor, 
revealed cartilage but no bone 

Heincke (1909) reported a case of osteo- 
plastic metastases in the retroperitoneal 
adipose tissue about the kidney from a 
primary sarcoma of the femur The plain 
roentgenogram showed a large calcified 
shadow, about the size of a dollar, and 
several smaller shadows m the region of the 
left kidney At autopsy, a flat hard plat- 
ter formation of whitish-yellow tumor 
tissue of bony consistency was found m the 
region of the left kidney, and behind this 
there was another metastatic tumor, about 
the size of an apple and of bony consis- 
tency In 1936, Weber reported an os- 
teochondrosarcomatous tumor surround- 
mg the left kidney and adrenal gland in a 
15-year-old girl The roentgenogram 
showed a calcified shadow in the kidney 
region A similar tumor was found m the 


femur and was probably the primary 
growth 

2 Hypernephroma — Ossification has 

also been reported in other types of kidney 
tumor Albrecht (1905) reported a very 
mterestmg case of hypernephroma of the 
left kidney, with calcification and ossifica- 
tion, removed from a woman 5S years of 
age Fabncius (1911) removed a cystic 
tumor of the kidney which contamed nests 
of hypemephromatoma cells from a man 55 
years old The tumor had a dense, sclerotic, 
fibrous capsule m which calcification and 
bone tissue formation had occurred Phem- 
ister (1923) stated that he had observed 
partial replacement by bone of calcified 
areas in a hypernephroma In the same 
year, Barom reported a case of hyperne- 
phroma with partial osseous metaplasia of 
the stroma, and cited similar reports by 
Pochanssky and by Gierke and Frankel in 
the literature Federoff (1924) reported an 
mterestmg case of tumor of the lower half of 
a fused supernumerary right kidney, in a 
female 53 years of age, which showed calcifi- 
cation in the periphery and osseous tissue 
at the base and m central portions of the 
tumor 

Arkm (1926) reported a case of calcified 
and partly ossified hypernephroma of the 
left kidney, in a woman 46 years old, which 
is presumably the first case diagnosed 
roentgenographically during life In 1921, 
a case of calcification and ossification of a 
hypernephroma (Case XIV) was observed 
by the authors, and a correct pre-operative 
diagnosis was made This case is now re- 
ported for the first time Moro (1933) 
described a case of ossification in a hyper- 
nephroma m a female 41 years of age In 
each case, the osseous changes were noted 
in or about areas of necrosis, hemorrhage, 
or cystic dilatation The presence of such 
changes within the kidney tumor may be 
the cause or result of an interference with 
the blood supply of the tumor, with the sub- 
sequent development of necrobiotic changes 
within the tumor, which provide a fertile 
soil for the deposit of calcium salts and an 
osseous metaplasia of the stroma elements 
It is generally agreed that the osseous 
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Figs 10 A and 10 B Representing the \ ray plate and a processed" plate from an experimental case 
Observe the curvature as welt as the relative sizes of the transverse processes The dotted lines represent 
masses of osseous ostcoproductive tissues compressing the corresponding nerves They are certainly equal in 
size to the transverse processes and their positions without x ray localization would mate blocking hazardous 


This process is repeated until a sufficient 
number of points along the curve are 
plotted to form a curve, the “standard 
depth curve ” 


INDICATIONS 

After becoming better acquainted with 
the necessity for the use of x-ray localiza- 
tion m connection with various neuro- 
surgical procedures, especially therapeutic 
regional anesthesia and nerve block, the 
usual question arises as to just what type 
of conditions are amenable to this form of 
surgical relief Without encumbering the 
reader, we will briefly summarize as follows 

The surgical relief of pain is no longer 
an experimental procedure Physicians 
and surgeons facing the problem in which 
the pam syndrome is the outstanding fac- 
tor no longer are apt to assume the attitude 
of passive expectancy The necessity for 
efficient relief of the pam syndrome m 
various conditions became a well-recog- 
nized fact 


Under given conditions, the use of 
therapeutic nerve block m connection with 
the relief of various forms of pam presents 
definite advantages over other methods of 
surgical technic For example, in such 
conditions as precordial pam, accurately 
performed therapeutic nerve block of the 
peripheral and sympathetic trunks will 
greatly assist in proper management of the 
patient Yet it will not mask those sensa- 
tions which could be considered as warning 
signals, and so the patient, although re- 
lieved of the agonizing pam, will perceive 
a certain amount of constriction during the 
cardiac attacks, which sensation will serve 
as a war nin g 

In instances of causalgia and reflex con- 
tractures, when the pam is unbearable and 
does not yield to even the most advanced 
therapeutic measures, surgical resection in- 
cluded, properly performed paravertebral 
nerve block and chemico-surgical neu- 
rolysis will not only relieve the pam and 
assist m speedy rehabilitation, but it will 
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trophic calcification associated with chronic 
degenerative lesions of the kidney 

3 Metastatic calcification of the kid- 
ney (“ Kalkmetastasen ” of Virchow) occurs 
in various destructive bone diseases, r e , 
osteitis fibrosa cystica, osteomalacia, os- 
teopsathyrosis, osteosclerosis, myeloma, 
etc , which are accompanied by a hyper- 
calcemia The essential factor in this type 
of calcification is the increase m the cal- 
cium content of the blood due to absorp- 
tion of calcium salts from the bone lesions 
The vast majority of these cases develop 
in the absence of a renal lesion 

4 The non-metastatic type of calcifica- 
tion (“ Kalkguht ” of Schmidt) is associa- 
ted with an acute or chrome inflammatory 
disease of the kidney The renal lesion 
may be primary (chrome nephritis or arte- 
riosclerosis) , or secondary (toxic degener- 
ative nephrosis) This type of calcifica- 
tion was observed m individuals with a 
normal blood calcium, although the degree 
of calcification is more marked when as- 
sociated with a transitory or permanent 
hypercalcemia The essential factor m 
this type of calcification is a calcium re- 
tention resulting from an impaired renal 
function caused by a nephritis, usually of 
the chrome type The excessive excretion 
of albumin by the damaged kidney pro- 
duces a disturbance of buffer properties of 
the blood, albumin, and phosphates, and 
decrease in the solubility of the calcium 
salts of the blood, conducive to the precipi- 
tation of these salts m the damaged kidney 


5 The dystrophic type of non-meta- 
static calcification is associated with a 
chrome destructive or degenerative lesion of 
the kidney, i e , pyonephrosis, abscess, tu- 
berculosis, neoplasm, etc This type of cal- 
cification is directly dependent upon local 
retrogressive changes, i e , faulty infiltra- 
tion, hyalinization, necrosis, etc The de- 
gree of calcification is influenced to some 
extent by degree of vascularity, the phos- 
phatase activity of the tissue, and the 
amount of calcium in the blood and tissues 

6 Many of the areas of calcification of 
the metastatic and dystrophic types are 
readily discernible m the roentgenogram 
The former variety are usually seen as 
radiable streaks or patches in the pyramids 
m close proximity to the calices, whereas in 
the latter variety the calcified areas are ir- 
regular and scattered throughout the renal 
parenchyma 

7 In our experience, calcification in a 
renal neoplasm may be considered a favor- 
able sign 

8 Ossification of the kidney is a rare 
pathological finding and is usually associa- 
ted with destructive or neoplastic diseases 
of the kidney The formation of bone m 
the kidney is the result of osseous metaplas- 
tic changes in the connective tissue be- 
neath the pelvic epithelium m the case of 
renal calculi, or m the stroma of the af- 
fected areas m the case of tumors, cysts, 
pyonephrosis, etc 

100 W Monument St 
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the repetition of the procedure at will 
should the indication warrant The block- 
ing technic, especially when \-ray locahza- 


always be performed prior to such resec 
tion, m many instances it Mill bring about 
the desired relief, serving m other instances 


M 



Fig 12 X ray plate from experimental case. The blocking needles 
are in their proper position in the sacral foramina The depth to which 
the needles were advanced was precisely defined by our method Note 
the danger of blocking needles passing through the sacral foramina to 
pierce and damage the pelvic structure if the depth has not been pre- 
viously defined with accuracy 


tion is employed, is so precise and accurate 
that the degree of failure or danger is 
lower with therapeutic blocks as compared 
with the more radical surgical methods 
During the treatment of narcotic drug 
addiction disease eases and m cases in 
which indication exists for speedy with- 
drawal of the drug, a properly administered 
therapeutic nerve block supported by deep 
sympathetic nerve block will fully control 
the major part of the withdrawal syndrome 
and assist in speedy, yet safe, rehabilita- 


te 11 , , * 

In circulatory disturbances m diabetes, 
etc , when the circulation in the part af- 
fected is poor and when there is an indica- 
tion for one or another form of sympathec- 
tomy, therapeutic nerve block should 


as an index of what could be expected from 
surgical resection 

In various orthopedic conditions m 
which existing pain syndrome hmders the 
recovery either because of actual pathology 
referable to the nerve trunks or because 
persistence of such pam syndrome prevents 
the application of the usual therapeutic 
measures, a proper type of therapeutic 
regional anesthesia will relieve the patient 
of the distressing pam, secure his co-opera- 
tion, and permit the routine treatment to 
be fully beneficial 

Of course it goes without saymg that 
the i anous measures spoken of should not 
be considered as a panacea, nor should 
they be promiscuously applied Before any 
method of treatment is recommended the 
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trophic calcification associated with chronic 
degenerative lesions of the kidney 

3 Metastatic calcification of the kid- 
ney (“ Kalkmetastasen " of Virchow) occurs 
in various destructive bone diseases, i e , 
osteitis fibrosa cystica, osteomalacia, os- 
teopsathyrosis, osteosclerosis, myeloma, 
etc , which are accompanied by a hyper- 
calcemia The essential factor m this type 
of calcification is the increase m the cal- 
cium content of the blood due to absorp- 
tion of calcium salts from the bone lesions 
The vast majority of these cases develop 
in the absence of a renal lesion 

4 The non-metastatic type of calcifica- 
tion (“ Kalkgicht ” of Schmidt) is associa- 
ted with an acute or chrome inflammatory 
disease of the kidney The renal lesion 
may be primary (chrome nephritis or arte- 
riosclerosis), or secondary (toxic degener- 
ative nephrosis) This type of calcifica- 
tion was observed m individuals with a 
normal blood calcium, although the degree 
of calcification is more marked when as- 
sociated with a transitory or permanent 
hypercalcemia The essential factor m 
this type of calcification is a calcium re- 
tention resulting from an impaired renal 
function caused by a nephritis, usually of 
the chrome type The excessive excretion 
of albumin by the damaged kidney pro- 
duces a disturbance of buffer properties of 
the blood, albumin, and phosphates, and 
decrease m the solubility of the calcium 
salts of the blood, conducive to the precipi- 
tation of these salts in the damaged kidney 


5 The dystrophic type of non-meta- 
static calcification is associated with a 
chrome destructive or degenerative lesion of 
the kidney, i e , pyonephrosis, abscess, tu- 
berculosis, neoplasm, etc This type of cal- 
cification is directly dependent upon local 
retrogressive changes, i e , faulty infiltra- 
tion, hyahmzation, necrosis, etc The de- 
gree of calcification is influenced to some 
extent by degree of vascularity, the phos- 
phatase activity of the tissue, and the 
amount of calcium m the blood and tissues 

6 Many of the areas of calcification of 
the metastatic and dystrophic types are 
readily discernible in the roentgenogram 
The former variety are usually seen as 
radiable streaks or patches m the pyramids 
m close proximity to the calices, whereas m 
the latter variety the calcified areas are ir- 
regular and scattered throughout the renal 
parenchyma 

7 In our experience, calcification m a 
renal neoplasm may be considered a favor- 
able sign 

8 Ossification of the kidney is a rare 
pathological finding and is usually associa- 
ted with destructive or neoplastic diseases 
of the kidney The formation of bone in 
the kidney is the result of osseous metaplas- 
tic changes m the connective tissue be- 
neath the pelvic epithelium m the case of 
renal calculi, or m the stroma of the af- 
fected areas in the case of tumors, cysts, 
pyonephrosis, etc 
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eventually destroy large areas of the sur- 
face epithelium During this period there 
is an influx of histiocytes and polymorpho- 
nuclear cells (7) There is a gradual 
breaking down of the lymphocytes, and the 
histiocytes set about to effect fibrous re- 
pair or to develop into macrophages en- 
gulfing bacteria and cellular debris 

The engorgement of the mucosa inter- 
feres with proper function of the cilia, and 
eventually stasis is brought about, later, 
large surfaces containing cilia are destroyed 
and slough out When the infection be- 
comes chrome the entire cavity frequently 
becomes filled with engorged membrane, or 
at least the swelling is sufficient to close the 
ostium and to prevent dramage 
Bacteria are found m large numbers 
deeply buried m the tissues as well as along 
the surfaces, a fact which alone shows the 
futility of topical applications or the in- 
stillation of antiseptic solutions mto the 
smus cavities Some means must be em- 
ployed to stimulate the normal activities 
of the histiocytes and macrophages toward 
destruction of the bacteria, and repair 
In 1934 the authors published briefly 
their findings on a senes of experimental 
animals (6) The frontal sinuses of the 
cat have been found to correspond very 
accurately with those of the human 
Fenton and Larsell (7) have devised a very 
successful techmc by means of which they 
can be infected and the infection mam- 
tamed until changes comparable to those of 
chrome smus disease in the human can be 
developed Under the direction of Dr 
Larsell, head of the Department of Anat- 
omy of the University of Oregon Medical 
School, a number of cats were thus in- 
fected, and when the infection became 
“chrome,” half of the animals were ir- 
radiated and then autopsied at varying 
intervals, each with its control The mem- 
branes were then carefully prepared and 
studied by him, and the findings were 
practically identical with those of other 
observers who had worked with irradiated 
tissues from infected areas elsewhere m the 
body 

The cat membranes examined following 


exposure to the roentgen ray showed early 
destruction of the lymphocytes The mac- 
rophages were also found earlier and in 
greater numbers than m the untreated con- 
trols which had been similarly mfected 
In no case was there evidence of injury to 
any of the normal cellular elements as the 
result of irradiation, though one group had 
been given twice the amount of irradiation 
used m the treatment of patients Nor- 
mal ciliated membrane was found m those 
cases m which healing had taken place 

The above described changes explain 
the rationale of roentgen therapy m these 
cases The early influx and destruction of 
lymphocytes with the liberation of the anti- 
toxic substances that they are thought to 
contam, together with the early appear- 
ance of macrophages m greater numbers, 
intensify the usual reaction to the infec- 
tion and hasten repair This explains the 
reaction that occurs several days following 
treatment The patients usually notice an 
increase in nasal discharge and other smus 
symptoms, beginning a few days after 
treatment and lastmg for three or four 
more days 

We do not hold that roentgen therapy 
is applicable to any and all types of sinusi- 
tis We are well aware that a good per- 
centage of acute cases frequently clear up 
spontaneously or yield readily to conserva- 
tive methods W e realize that certain 
factors are capable of produemg smus reac- 
tions and these must be treated by appro- 
priate measures It goes xvithout saying 
that a syphilitic involvement requires 
proper antisyphihtic therapy and should 
not have irradiation 

Our efforts to relieve atrophic sinusitis 
have not met with success, likewise, we 
have seen no benefit from x-ray irradiation 
of cysts or polypi Several of our patients 
have been irradiated following the removal 
of polypi m an effort to prevent recurrence, 
so far, the treatment has been successful 
m that respect 

The presence of a cyst, co-existent with 
hypertrophic membrane and other smus 
symptoms, does not retard resolution of 
the other pathologic conditions following 
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will be a cross-firing of the ethmoids and 
sphenoids 

For the ethmoids we use lead foil ap- 
plied so that otdy the ethmoids on that 
particular side are unprotected The cen- 
tral ray is agam directed obliquely poste- 
rior, again cross-firing the sphenoids The 
frontals are treated through lead foil with 
appropriate opening 

Each area is treated separately with 
due care not to overlap the skm previously 
exposed All areas involved are treated 
the same day We have found that better 
results have been obtained from the maxil- 
lary treatments when the ethmoids are 
also treated, if they show the least sus- 
picion of infection The factors we use 
are 120 kv p , 5 ma , 4 mm aluminum 
filter, 11-inch distance for 10 minutes 
through each port This amount of ir- 
radiation is equivalent to 700 r with back- 
scattering 

The patient is asked to report back m 
six or eight weeks, at which time a re- 
check is made Of those persons who have 
obtained good results, we have found that 
the greater percentage required only the 
one treatment If the sinuses have not 
entirely cleared up, but the patient has 
improved, further treatment may be given 
usmg due caution not to overtreat the 
skm 

During the past IS months we have 
treated a senes of cases usmg higher volt- 
age and filtration (200 kv p , 20 ma , 0 75 
mm copper, and 3 mm aluminum filter, 
55 cm distance for 10 minutes through 
each of two ports) With this technic we 
shield one side of the face with lead except 
over the maxillary, ethmoid, and frontal 
sinuses on that side The central ray is 
directed obliquely posterior, to cross-fire 
the deeper cells The procedure is re- 
peated from the opposite side at the same 
sitting This dose is the equivalent of 
530 r measured with back-scattering (450 
r measured m air) 

We have found that this technic gives 
results equal to the 120 kv p dose and 
has the added advantage of greater pene- 
tration and much greater protection to the 


skm, so that further treatment may be 
given with a wider latitude of safety 

Both of the technics mentioned above 
apply only to adult patients with chrome 
sinus disease When dealing with acute 
involvement or in treating children, the 
dose may be materially reduced 

There can be no guarantee against re- 
currence, but we have noticed that seldom 
is there a return of symptoms as severe as 
the original Many of these patients have 
been able to withstand severe upper re- 
spiratory infection without a return of their 
sinus symptoms Our first patient, treated 
several years ago, is employed by us, and 
we have watched her progress with interest 
Thus far she has been able to throw off nose 
colds without again acquiring her old 
sinus mvolvement We have treated many 
children by this method and the results 
have been uniformly good 2 No effect on 
normal dentition has been observed 

From our experience with roentgen 
therapy in chronic sinusitis we are firmly 
convinced that it has a very definite place 
in the treatment of this widespread disease 
In the hands of a skilled roentgenologist 
it is capable of accomplishing much good 
and is not harmful It is worthy of wider 
consideration by rhmologists and radiolo- 
gists than has heretofore been accorded it 


CONCLUSIONS 

1 Seven years of experience in the use 
of the roentgen ray m the treatment of 
chrome sinusitis has convinced us that it 
has a definite therapeutic value in properly 
selected eases 

2 When skillfully applied it does no 
harm and causes no serious reactions, and 
there is no loss of time for the patient 

3 Failure of roentgen therapy in no 
way interferes with subsequent surgery 
should the latter become desirable 






, , _ - . cmuju ax- 

Ucle Roentgen Therapy of Chrome Smusitis m 
Children, has been published by Rathbone (Am 
Jour Roentgenol and Rad Ther Tulv 1Q17\ 
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react with an accentuation of the vital 
phenomena and the climax of radio- 
sensibihty corresponds to the period of 
the hair' growth, consequently, if we 
intervene during this period, the absorp- 
tion of rays will be greater, and their 
cytolytic influence stronger Successive 


siderations intensify the local dystrophic 
manifestations, inducing gradually weaker 
reactions on the side of the cells, till at 
last they lose their reproductive power, 
so that the hair does not grow any more 
On this theoretical base we have founded 
the practical realization of our technic 


PAIN ITS SURGICAL RELIEF AND THE ROLE OF 
X-RAY LOCALIZATION THEREIN 

By MARIUS B GRFENE, M D , and JULIUS KAUFMAN, M D , Brooklyn , N Y 


LTHOUGH pam as a syndrome may 
be said to have existed since the 
world began, in contrast to other 
sensations it can be defined as a sensation 
of exception, or scientifically speaking, 
one of pathology It is true that the pam 
syndrome possesses certain educational 
properties and appears as such especially in 
childhood and infancy when the move- 
ments and the life of adaptation begin 
Notwithstanding this fact, however, pain 
m itself does not enter into the realm of 
those functions which are said to be ab- 
solutely necessary for normal life We 
all know that normal adult life may be 
free from pam for a long period of time, 
this in itself can serve as an argument for 
the necessity of the existence of such sensa- 
tion as pam In some instances unques- 
tionably the duty of pam is to signal to 
our conscience the existence of some stimu- 
lus which is damaging to the organism, and 
its purpose is to mduce, even before con- 
scious sensation, those immediate defen- 
sive reflex mechanisms which are at the 
disposal of the living tissues 

As a result of much research and various 
investigations, among which the work of 
Lugaro is outstanding, the folio wmg con- 
clusions can be drawn Pam in a strict 
sense is produced by stimuli which threaten 
the integrity of the tissues, and although 
to certain forms of pam we can assign a 
useful defensive function, often pam is an 
excessive reaction, paraphysiological, use- 
less and damaging, provoked by destruc- 
tive stimuli to which the organism cannot 
produce adequate protective response 
Combating such types of useless and 
damaging pam has been the aim of phy- 
sicians and surgeons since tune immemo- 
rial, but it has been only since the most 
modem methods of neuro-surgery were de- 
\ eloped that true progress has been made 
m this respect 


We will not discuss here the technical 
aspects of x anous surgical procedures, but 
we ivish to point out that on numerous 
occasions failure of success in various 
neuro-surgical methods related to the re- 
lief of pam has been due to lack of proper 
localization, both from diagnostic and 
therapeutic points of view It was not 
until the co-operation of physiologists and 
roentgenologists was invited that several 
of the neuro-surgical procedures were 
lifted from the realm of art into the rank 
of precision and a scientific technic 

For the purpose of surgical relief of the 
pam syndrome, to be done irrespective of 
the underlying pathology, the present-day 
neuro-surgeon has at his disposal the most 
variegated procedures, among the more 
selective of which we will find the thera- 
peutic nerve block By basmg our knowl- 
edge upon research and analytical data 
related to physiopathology of pam, we 
know that m order to surgically relieve the 
pam syndrome it is necessary to interrupt 
the conductivity m a sufficient number of 
peripheral or visceral nerve fibers supply- 
ing the given area to produce m this fash- 
ion the lack of excitability of sufficient 
strength so as to arrest the passage of 
an excessive number of impulses Such an 
excessive number of impulses, when sum- 
mated, are transmitted and received by 
the central nervous system in the form 
of pam 

The interruption of the conductivity m 
the nerve trunk by means of resection has 
several disadvantages (1) The surgical 
procedure requiring an exposure of the 
nerve trunk is far from bemg simple (2) 
In case of mixed trunks (composed of motor 
and sensory fibers) the separation of 
sensory fibers is ne\ er accurate and a great 
amount of motor fibers is also permanently 
destroyed, producing at its best more or 
less permanent motor weakness of the area 




Fig 9 ( upper left) Fig 10 ( upper right) 

Fig 11 (lower left) Fig 12 (lower right) 


occur even after a long period of tune, in cases the skin appears atrophic, dys- 
consequence of Curie therapy applied with chromic, with telangiectases and zones of 
different therapeutic scope In such radio-epidermatitis and radiodermatitis, as 
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nerve blocking technic, but he must also pints, bones, nerves, or chronically in- 
know the exact location and depth of such flamed tissues, routine forms of treatment 
bony landmarks as well as be able to localize failed to produce the recovery, not because 
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Fig 1 Represents a graphic chart showing the relative tunes required for 
blocking according to the old ‘ artful” method, and the modern scientific method of 
x-ray localization Each column represents a case The height represents the 
mean average per nerve The width of each column represents the number of nerves 
blocked per case The letter refers to the region block (1)L, lumbar, (2) S sacral, 
(3) D dorsal, and (4) C cervical In certain cases the tune required for blocking 
has been reduced by x ray localization method from 30 minutes to two minutes 


such bouy landmarks m their relation to the 
surface of the skin Intraneural injections 
should be prevented as they are dangerous 
and will serve no purpose Up to recent 
years the surgeon performing the blocking 
could depend only upon his sense of touch 
and empirically estabhshed localization of 
deep bony landmarks for the accuracy of 
his technic Due to anatomical variations 
each case presented a separate problem 
(See Figs 9-/1 and 9-2? ) 

Taking into consideration what we have 
said before, we can readily note the neces- 
sity for exact knowledge as to the location 
of bony landmafks and the associated 
nerve structures in connection with any 
type of surgery, but when it concerns 
neuro-surgery, especially in respect to the 
pain syndrome, such precise knowledge is 
imperative and indispensable for success 
In numerous instances, especially m more 
or less chronic conditions associated with 
such pathologic changes as diseased spine, 


the treatment was improper, but because 
the associated pain syndrome was not at- 
tended to properly and its continuous 
existence did not permit the patient to 
derive even the slightest benefit from the 
instituted treatment 

Modem neuro-surgery created new and 
improved methods for the treatment of 
such conditions We will take as an 
example the patient who has been suffering 
from severe pain associated with chrome 
bursitis of the shoulder, a common occur- 
rence following wrenching of the extremity 
Unless the treatment is primarily directed 
toward relief of pain and secondarily 
toward joint and muscle rehabilitation, it 
will be met with failure Any attempt at 
massage, passive or active motion, or even 
physiotherapy mil be met with objection 
on the part of the patient unless the pain 
syndrome has been previously controlled 
Relieve the pain and you will gam the 
confidence and co-operation of your pa- 
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and. designated anatomical structures in 
relation to previously tattooed skin points 
The Depth Chart defined the depth of 
these structures beneath the skin surface 
In 1936, one of us (J K) published 
“Standard Depth Curves,” to be employed 
in localization procedures Since then, the 
Depth Chart has been prepared m con- 
junction with these curves 
The advantages of localization charts 
for nerve block can be readily appreciated 
by consulting Figure 1, which is a graphic 
record showing the time consumed in three 
different surgical procedures of nerve block 
(1) the Old Empiric Method, (2) the 
Roentgeno-photographic Method, (3) the 
X-ray Localization Method 

For simplicity's sake, this section has 
been divided into the following parts 
I Anatomical structures designated by 
the anesthetist-surgeon, II application 
of the skin points, III preparation of the 
x-ray films, IV preparation of the x-ray 
table , V \-ray procedure , VI analysis 
and marking of the \-ray films, VII 
transcription of the \-ray data, VIII 
analysis of the transcribed data , IX ver- 
tical projection chart, X depth chart, 

XI application of the localization chart, 

XII derivation of the “Standard Depth 
Curves ” 

I The Anatomical Structures Designated 
by the A nesthetist-surgeon — Before the pa- 
tient is to be “blocked,” it is the duty of 
the anesthetist-neuro-surgeon to assemble 
and take into account all the necessary 
data regarding the particular case m ques- 
tion He knows, too, which anatomical 
structures he will use as guides to facilitate 
the actual surgical procedure and desig- 
nates them to the \-ray consultant as the 
ones to be localized If, for example, the 
case is one requiring lumbo-sacral block, he 
will designate the transverse processes of 
the first, second, and third lumbar ver- 
tebrae and the posterior first and second 
sacral foramina, five m all These are the 
structures which mil be of vital importance 
to him under the circumstances 
For any other blocking or surgical pro- 
cedure, diagnostical charts or mensuration, 


he will designate other anatomical struc- 
tures In other words, in any individual 
case, the anesthetist-neuro-surgeon desig- 
nates those structures for localization which 
suit his purpose After all, he is in a 
better position to know which structures 
he will employ to guide him than the 
roentgenologist, whose sole purpose is to 
prepare the localization charts from ap- 
propriate x-ray films 
II Application of the Skin Points — 
Points are tattooed on the patient’s skin 
(1) to facilitate the localization of the des- 
ignated anatomical structures, and (2) to 
act as guides for the application of the 
localization charts when the blocking is 
actually undertaken In deciding where 
to place these skin points, we have found 
it expedient to adopt the following rules 
for guidance (1) place a skin pomt as 
nearly as possible directly over each of the 
designated anatomical structures, (2) place 
a skin pomt above the level of these struc- 
tures, (3) place a skin pomt below the 
level of these structures, and (4) place a 
skm pomt in any spot where there is an 
abrupt change of contour, or of direction 
In lumbo-sacral cases, we ordinarily use 
eight skm points one is placed directly 
over each of the five designated anatomical 
structures A sixth is placed above the 
level of the first lumbar transverse process 
A seventh is placed below the level of the 
second posterior sacral foramen The 
eighth is placed in the hollow of the back 
where there is an abrupt change of contour 
from back to buttock Each of the skm 
points is designated by a number In the 
lumbo-sacral cases, the uppermost is No 
1, the lowermost No S, the intermediate 
Nos 2, 3, 4, 5, 6, 7 m succession A small 
lead marker is strapped over each of the 
skm pomts so that the images of these 
points will be visible on the films when the 
x-ray exposures are made 
III Preparation of the X-ray Films — 
After the lead markers have been strapped 
to the skm pomts, two 14 X 17 m screened 
films are prepared as follows (1) To the 
first a lead numeral 1 is strapped along its 
upper border This is called Film 1 , (2) 
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the illuminated film (2) Film 2 is then 
substituted (Fig 4), and the same trans- 
parent sheet superimposed over it so that 
the points VTl and V T 2 on the sheet 
correspond to the points VTl and V T 2 
on the film The other points are then 
transcribed 

\ III .4 mil y sis oj the Transcribed Data 
—On the transcribed transparent sheet 
(Fig 4) we note that there are present 
(1) points VTl and V T 2, (2) two ink 
spots lor each of the eight skin points, 
(3) two crosses for each of the five desig- 
nated anatomical structures 

One can readily see that the distance 


separating each set of points vanes from 
that separating any other set Thus the 
distance Tr 3 T1 — Tr 3 T 2 is much 
greater than Sk 5 T 1 — Sk 5 T 2 The 
distance separating each set of points we 
call the “image shift ” The distance 
separating any individual set of points is 
denoted by the symbol S, followed by the 
symbol for that point Thus, the image 
shift of the third transverse process would 
be designated “S Tr 3 ” The image shift, 
5, for any pomt is employed m conjunction 
with the “standard depth curves” to define 
the depth of that pomt above the plate 
lei el (Fig 5) By applying S Tr 3 along 
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Fig 25 {upper left) 
Fig 27 (lower left) 


Fig 20 ( upper right) 
Fig 28 (touer right ) 


The same effects may be obtained m 
cases of local hyperhidrosis, especially 
ff it be limited to the face, and particularly 
to the nose, gamma irradiation applied y 
means of molded apparatus gives us the 
possibility of obtaining m this repon, too 
In homogeneous subdivision of the dose 
m S the cutaneous and subcutaneous 

tlS W? have had the opportunity of ob- 
some regions of the scalp which 


had incidentally undergone epilation as a 
consequence of irradiation apphed to neigh- 
boring regions We thus had the possi- 
bility to state a fact which is very impor- 
tant from a radiobiological pomt of view 
white hair falls and is replaced by darker, 
thicker and often curly hair even m sub- 
jects more than 70 years of age (See 
Figs 21—25 ) This growth of dark hair, 
replacing the fallen white hair after a 
gamma irradiation apphed at the epila- 
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Figs 9 4 and 9 -B Representing \ ray plate and processed plate from a patient submitted to nerve 
blocking Note the relative difference m size of the first and fourth lumbar transverse process Without 
\ ray localization the blocking procedure in such or similar cases would be met with failure 


visible skin preparation The depth of 
each of these structures beneath the skin is 
obtained from the depth chart 

If a needle were inserted through a sur- 
gical mercurochrome skin point to the 
appropriate depth, it would strike the 
anatomical structure in question 

\II The Derivation of the “ Standard 
Depth Curves ” — In all systems of localiza- 
tion by tnangulation it is necessary to 
make two \-ray exposures If the factors 
employed in the localization procedure (1, 
target-film distance, 2, target-shift dis- 
tance) are known a ‘standard depth 
curve,” the height of the object m question 
abo\e the plane of the x-ra> film, ma> 
readily be determined (Fig 5) by applying 
the image shift along the horizontal axis 
and reading the depth along the corre- 
sponding vertical axis 

Since in this section we employ “stand- 
ard depth curves ’ to define the depth 
chart, we ha\e thought it ad\ isable to 


demonstrate how these curves are plotted 
If, for some reason, one should wish to 
change the two known factors employed 
in the x-ray exposures, a new curve could 
then be plotted, employing the changed 
factors The "standard depth curves” 
are plotted in the following manner (Fig 
7) (1) Rectangle T2— Tl— V T 1— V T 

2 is drawn, and is designated by the special 
name “depth localization rectangle ” (T 2 
— T 1 is made equal to the target-shift 
distances, Tl — VT1 is made equal to 
the target-film distances) (2) Any point 
O, along T 1 — V T 1, is selected (3) 
Lme T 2 — O is drawn, and extended to 
intersect lme V T 2 — V T 1 — X in 0 T 2 
(4) At pomt O T 2, line OT2-M is 
drawn perpendicular to V T 2 — X (5) 

Along lme OT2-M, line 0 T 2— H 0 
is drawn equal to distance V T 1—0 (6) 

Pomt H 0 (horizontal projection of 0) 
represents one of the points on the “stand- 
ard depth cune ” 



served a partial growth of hair, limited 
to the irradiated region, on the same side 
we observed the growth of some hairs of 
the eyebrow (Fig 28) The second irra- 
diation was apphed to the left half of the 
;calp, but not on the whole surface of this 
-egion Hair grew only in the irra- 
diated zone, the part that had not been 
rradiated was still hairless After this 
nradiation the left eyebrow was also re- 
tored Menstrual disorders (dysmenor- 
hea) were controlled (Figures 29 and 


figures 31 and 32 show condition after 
the second irradiation of the scalp ) The 
way in which this case reacted to the 
radio-active irradiations apphed by us is 
worth some biological consideration 
Fust of all, it appears that gamma rays 
have a direct local therapeutic influence 
the hair grew only m the irradiated regions 
This influence may extend to more distant 
zones of the same side of the body, as we 
may see by observing the growth ’of the 
eyebrow The irradiation has also un- 
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also produce improvement m circulation 
in the parts affected 

In various forms of neuritis or neuralgic 


In instances of essential hypertension in 
which the conditions do not yield to the 
routine therapeutic measures, a preverte- 



Fig 11 Representing three dimensional x ray localization plate from a patient 
suffering from post traumaUc spur in the fifth and fourth lumbar regions Without 
x ray localization a proper type of nerve block would be difficult The triangular 
marks represent the lead markers strapped over tattoo marks prior to exposure of the 
plate The two square markers on the opposite side of the spine represent target 
points at which each individual exposure was made The three-dimensional x-ray 
localization plate is prepared from such \ rays and serves for exact and accurate 
application of nerve block 


pam syndrome, developed as sequela* of 
such traumatic injuries as, for example, 
strains in the lumbar region or post- 
traumatic injuries to other component 
parts of the spme and back, a therapeutic 
nerve block performed by fractional 
method will quickly bring about the de- 
sired recovery 


bral therapeutic nerve block of splanch- 
mcs or of semilunar ganglia not only 
will secure the much desired lowering of 
the blood pressure, which improvement 
will be relatively lasting and will compare 
most favorably m this respect with the 
more advanced surgical technics of sym- 
pathetic resection, but it also will permit 
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Fig 41 ( upper left ) 

Fig 43 ( lower left) F ' s 42 (upper right ) 

Fig 44 (loner right ) 


neurovegetative system shall have ac- 
quired its full balance (See Figs 33-12, 
inclusive ) 

After all the experiences we had m ting 
field, we came to the idea of treating 
premature baldness, which grieves men 
perhaps still more than facial hypertneosis 
ioes women 

Our first results in t h is field were very 
avorable, after a period of defluvium 
vhich takes place particularly m cases 
Lccompamed by seborrhea, the hair grows 


m greater quantity than before, and white 
hair is substituted by dark wavy or even 
curly hair Our colleagues, who were 
affected by baldness, were numbered 
among our first subjects, they were well 
satisfied with the results we obtained and 
are to-day the most convinced advocates 
of this therapeutic method, which they 
recommend as an absolutely harmless and 
very efficient one (Figs 43, 44, 45, and 

Thus a new way is open in this field to 
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patient should be thoroughly neurologi- 
cally examined and various electro-diagnos- 
tical tests, as, for example, galvanometnc 


It not only does not detract from the value 
and importance of any of the procedures, 
regional anesthesia included, but by sim- 



Fig 13 Observe upon Image I the correct position of needles for nerve blocking 
In Image II the blocking needle is easily advanced beyond the proper position if there 
is a lack of exact knowledge for guidance 


skin temperature recordmg, dynamometric 
tests, summation of stimuli test, conduc- 
tion test, skin resistance test, etc , should 
always be performed in addition to the 
routme laboratory and x-ray examinations 
of the spine and the parts affected Only 
by proceeding m such manner can success- 
ful and lasting results be secured 

CONCLUSION 

In conclusion, we wish to state that the 
\-ray localization method is so simple, and 
its advantages in the surgical treatment 
of the pain syndrome m general and in 
therapeutic nerve block m particular are 
so evident, that no plea for its use m these 
procedures is necessary It introduces 
into the field of neuro-surgery and regional 
nerve block a scientific method which per- 
mits mdi\ idual correctness of application 


plifying the same it extends its field of 
usefulness and applicability 

(M B G ) 1519 President Street 
(J K ) 201 Eastern Parkway 
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DOSAGE, DURATION OF TREATMENT, AND REACTIONS IN PROTRACTED FRACTIONAL ROENTGEN 
TREATMENT, WITH SPECIAL REFERENCE TO CARCINOMA OF THE UPPER AIR PASSAGES 1 

By JENS JUUL, M D Chief Radiologist, Radium Center and Finsen Institute, 

Copenhagen, Denmark 


N the years 1931—1935 there were re- epithelial tumors (sarcomas not mcluded) 
ferred to the Radium Center in Copen- of the hypopharynx, rhmopharynx, tonsil, 
hagen, in all, 151 cases of malignant base of tongue, and larynx Of these, 41 



Fig 1 


Fig 2 


TABLE I TOTAL NUMBER OF CASES REFERRED, AND NUMBERS STILL SYMPTOM-FREE IN 

1937 


Referred 

1931 

1932 

1933 

1934 

1935 


Total 

Hypopharynx (extrinsic larynx) 
Rhmopharynx 

Tonsil 

Base of tongue 

Larynx (intrinsic) 

10-2 

5-3 

5-2 

14-3 

2-0 

9-2 

14-0 

7-2 

4-1 

11-1 

7-3 

7-1 

9-1 

7-1 

6-3 

58-13 
31- 9 
31- 9 

*■ 22 per cent 
=» 32 per cent 
cl* 29 per cent 

4-0 

1-1 

4-1 

1-1 

2-0 

12- 3 

** 25 per cult 

2-0 

1-0 

0-2 

7-2 

6-3 

22- 7 

■*» 32 per cent 

20-7 

27-6 

35-12 

33-S 

30-8 

151-41 

=» 27 per cent 


. Presented before the Fifth International Congress 
of Radiology at Chicago, Sept 13 17 193/ 

» On Feb 6, 193S Dr Jens Junl died of a severe at- 

tnbutions to modem roentgen th py 


(27 per cent) remain apparently cured in 
1937 The cases free of symptoms are dis- 
tributed with fair equality over the differ- 
ent years and among the different localiza- 
, tions The therapy lias been protracted 

rentific eon- , ‘ , , , ,, 

H M H fractional roentgen treatment, in only three 
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BIOLOGICAL INFLUENCE OF GAMMA RAYS ON THE GLANDULAR AND HAIR 
SYSTEM OF THE SKIN IN NORMAL AND PATHOLOGICAL CONDITIONS 1 


By Prof VINCENZO PALUMBO, Florence, Italy 


^PHE biological influence everted by 
radio-active ray? on the skin and its 
glandular and hair system could be 
thoroughly studied on account of the easy 
direct observation of this tissue during all 
the phases of its reactive period 

The skin, considered as an organ in it- 
self, does not passively endure any stimula- 
tion apphed on any part of its surface, but 
presents various local and general reac- 
tions Consequently, when we irradiate 
some part of our body through the skin, 
we must consider separately the biological 
reactive symptomatology of the skin in the 
irradiated zone, in the other parts of that 
skin region, and in other organs 
The study of distant reactions is pecu- 
liarly interesting whenever we regard the 
skin as the only way by which the in- 
fluence of rays is transmitted, or when we 
take into consideration another factor, 
that is, the endocrine sympathetic system 
Let us consider now the way in which 
the different structures annexed to the s kin 
react to the influence of radio-active rays 
First of all, let us observe the reaction 
of the hair system in normal and patho- 
logic conditions, without obviously losing 
sight of the sebaceous and sudoriferous 
glands of the skin 

Since we are going to speak about the 
influence that rays exert on the skin, we 
shall first briefly mention the classic skm 
erythema which was considered in the past 
as a biological sign determining the ef- 
ficiency of different doses of rays As I 
have already had the opportunity of stat- 
ing many times, the skin erythema is not 
an absolute biological test, in fact, this 
sign is not a constant one, as it depends 
upon different local and general condi- 
tions 

1 Presented before the Fifth International Congress 
of Radiology in Chicago Sept 13-17, 1937 


On the contrary, when we employ 
radium, applymg it on a hairy region, as 
for instance the scalp, a dose of gamma 
rays from different crossed fields and by 
means of a molded apparatus according to 
the technic already described by me (since 
1919), we always observe a constant 
biological reaction, that is, the complete 
falling out of hair at the end of a three- 
week period after irradiation, though we 
do not observe any estimable clinical al- 
teration of the skm 

The growth of new hair, preceded by a 
poussie o T thin down one month after the 
falling out of the hair, is a fact as sure as 
the defluvium itself, this statement is 
supported by the observation of nearly 
one thousand cases 

An important fact that we state in con- 
nection with our study of the biological 
reaction is that the quantity of new hair is 
greater than that of the fallen hair, the 
new is stronger, and its color is darker 
(See Figs 1, 2, and 3 ) 

In cases m which irradiation had to be 
repeated, as, for instance, in successive 
scab contagions, this reactive symptoma- 
tology was still more accentuated Under 
the influence of radio-active radiations ap- 
phed at an epilation dose, the hair root 
shows a sort of exalted reproductive 
functionality The epilation dose has a 
sideratmg influence on the mother-cells 
of the hair papilla, with subsequent hair 
fall , the growth of new hair depends upon 
a local reaction of different, although always 
accentuated, intensity This difference of 
intensity depends upon all the local and 
general factors determining every single 
mode of reaction (see Fig 4) 

If we insist m irradiating successively 
during a certain period of tune, we see 
that the ham papilla begins to react m a 
different way The germinating elements 
705 
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higher value than these may perhaps be a 
necessary condition for obtaining a cure, 
it is, of course, not sufficient to ensure it 


curve, the speed of the elimination being 
at any given time proportional to the con- 
centration of the “ray poison" at the 


Cis: a .HH.I-II '33:3 



Fig 4 


Next, I have calculated the doses in the 
tumor itself, for my own symptom-free 
cases, and plotted them in the same man- 
ner (Fig 3) It will be seen that most of 
them he within a zone whose width cor- 
responds to a variation in dose of 1,SC0 r, 
and again we see how the doses increase 
with the duration of treatment 

It seems to me that the necessity for an 
increase of dose when the treatment period 
is lengthened has a natural explanation in 
the possible capacity for recovery of the 
cancer cells from the ray lesion, and I 
have, therefore, tried to find out how these 
experiences may be made to fit with the 
Kmcery-Pfahier theory concerning this 
recovery A s you know, the elimination of 
the “ray poison" from the tissues, accord- 
to this theory, follows a logarithmic 


moment The total doses which, if <hS‘ 
tributed evenly over a varying number of 
days should produce the same effect— -or, 
to keep to the analogy of the “ray poison, 
the same concentration m the tissues can 
be calculated by means of the following 
formula 


D p == D a X — X 
n 


l — (l + R)~” 
l-a+R)-*’ 


m which R is the rate of recovery per day, 
and D p the total dose which, distributed 
equally over p days, gives the same effect 
as the dose D n , if the latter is distribute 
equally over n days The calculation will 
be exact only if the daily doses given have 
allbeenofthesaxnemagnitude Imnycases 
they have been so only approximately 
I have started from the dose 5,100 r m 
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Fig o (upper left) Fig 6 (upper right) 

Fig 7 (lojjer left) Fig 8 (loj.er right) 


of “cosmetieal radium epilation m cases of the side of the skm The long experi- 
femnnne hypertrteosis ” ence we ha\ e m this field allows us to state 

Hie hair dethmum ahvajs occurs with that this method does not produce any 
out any chniealh appreciable reaction on such skm alteration as might possibly 

■ "\ 
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doses not producing epithelitis, and for penenee that by extending the treatment 
the mean values of the necessary tumor over a penod of six weeks or a little longer 
dose If we look at the relation in which we make it far easier on the patient, with- 



Fig 6 


the curves he to each other, we see that 
with a treatment time of less than three to 
four weeks it is not possible to make a 
tumor of medium sensitivity disappear 
without provoking exudative epidemntis 
or epithelitis By extending the treatment 
over a longer penod than four weeks it 
will, as a rule, be possible to avoid exuda- 
tive epidermitis, and by extending it over 
a still longer penod also the epithelitis may 


be avoided 

These partly theoretical estimates agree 
very well with our practical expenences 
Considerable individual vanations must be 
counted with, but it is my absolute ex- 


out depnvmg it of any of its efficacy That 
the selectivity thus increases with longer 
treatment time, can be explained on the 
theory that the different tissues have dif- 
ferent speeds of recovery 
After this we cannot consider the produc- 
tion of epithelitis on the mucosa as the 
object to be aimed at with the treatment, 
or as a condition for cure Several ex- 
penences speak against conceiving the 
epithelitis and the exudative epidermitis 
as due to a directly epithehcidal effect of 
the radiation — as a matter between the 
epithelial cells and the x-rays alone To 
me it seems more likely that the madia- 



Fig 5 (upper left) 
Fig 7 ( lower left) 


Fig 9 (upper right) 
Fig 8 ( loicer right) 


of “cosmetical radium epilation m cases of the side of the shm The long e\pen- 
fennmne hypertncosis ence we ha\ e m this field allows us to state 

Ihe hair defihrvium always occurs with that this method does not produce any 
out any chmcalh appreciable reaction on such skin alteration as might possibly 



THE APOPHYSEAL INTERVERTEBRAL ARTICULATIONS, ROENTGENOLOGICALLY 

CONSIDERED 

By ALBERT OPPENHEIMER, M D , Beirut, Lebanon, Syria 
From the Department of Roentgenology, American University of Beirut 


I OBJECT OF STUDY 
S parts of the vertebrae, the apophys- 
eal intervertebral articulations may 
participate in localized or systemic 
diseases of the spme either directly, 
when affections of the vertebral bodies 
spread to the articular processes, or in- 
directly, when by pathological positions of 
vertebrae abnormal stress is laid upon the 
articular facets On the other hand, as 
true diarthrodial joints, these articula- 
tions may become affected by the various 
forms of arthritis primarily, independently, 
and exclusively It has gradually become 
evident that this distinction is significant 
for the treatment Smce anatomical find- 
ings m these conditions are not easily 
available, an attempt is here made to 
reach an interpretation based upon com- 
parison of different stages of these diseases, 
and upon then correlations with certain 
cluneal manifestations The cluneal as- 
pect of the investigation is discussed in a 
separate paper This report is concerned 
with the roentgen findings, it is based 
upon examinations of 162 patients with 
various affections of the apophyseal ar- 
ticulations, and upon a re-examination of 
more than 2,000 roentgenograms of parts 
of the vertebral column 

n TERMINOLOGY 

There is at present no uniformity as 
regards the classification of diseases of the 
spme It is necessary, however, to come 
to some understanding about the significa- 
tion of the terms in use One may follow 
either an anatomical, an etiological, or a 
clinical conception The cluneal findings, 
as a rule, are not sufficiently distinctive 
(17) and an etiological classification is not 
yet possible (22), wherefore classification 
according to anatomical characters is at 
present preferable, though not final 


(1) Spondylitis is an inflammatory dis- 
ease of the spme, spondylon, especially of 
the vertebral bodies either rarefymg, as 
m tuberculosis, or hypertrophic, as in 
low-grade infections and in mechanical 
irritation, resulting, for example, from 
thinning of the discs 

(2) Spondylarthritis is an inflammation 
of the spinal joints, arthron, namely, the 
apophyseal intervertebral articulations, 
there being no other true joints m the 
spme 

(3) Spondylosis ossificans hgamentosa 
is determined by ossification of the spinal 
ligaments, especially in the absence of 
changes in the vertebral bodies, inter- 
vertebral discs, and apophyseal articula- 
tions 

By eliminating from this classification 
such clinical terms as are correlated with 
various anatomical entities (e g , spon- 
dylosis musculans, Bechterew’s disease, 
and the like), it would be clearer and more 
exact to confine the terminology to the 
simple descriptive categories above men- 
tioned 

m TECHNIC NORMAL APPEARANCE 

Pathogenetically, the key structure of 
the apophyseal jomt is the articular 
cartilage which is not directly visible 
roentgenographically The width of the 
roentgenologic joint space and the ap- 
pearance of the bony articular surfaces 
(facets) show indirectly whether or not the 
cartilage is affected 

Smce the apophyseal joint spaces are 
quite narrow, deviations from a strictly 
perpendicular projection may lead by re- 
ciprocal overshadowing of the facets to 
superimpositions whtch are easily mis- 
interpreted (Fig 2) The position and 
direction of the facets that enclose the 
joint spaces vary in the several sections of 
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Fig 13 (upper left) 
Fig 15 (loner left) 


Fig 14 ( upper right ) 
Fig 16 (toner right) 


a consequence of an altered nutrition 
caused by the intensive irradiations it has 
undergone (Figs 5-16) 

Rays pass uniformly through the skm, 
but their biological influence (that is to 
say, the absorption and the reaction of 
different parts of the skin) does not corre- 
spond to their physical homogeneity (quan- 
tity quality of the irradiation, and pene- 
trating power) One given land of irra- 
diation may have merely an inhibitory’ 
influence on the physiologic function of 


some structures, as for instance, the 
glandular tissue, whereas it is absolutely 
negative for connective tissue 

The increased secretory activity of 
sebaceous and sudoriferous glands (steato- 
sis and hyperhidrosis) may be relieved 
by even a single irradiation which does not 
directly influence the glands, but controls 
the activity of the neurovegetative sys- 
tem upon which depends the glandular 
function 

Thus, m cases of acne vulgaris of the 



Thejollowmg descnption applies to the and is slightly rotated forward so that his 
left apophyseal joint spaces For demon- right breast remains raised to an amde of 
stratum of the left lumbar joint spaces, 70 if the patient, in the same general 



Tig 2 The directum of the facets of the fourth lumbar vertebra (arrow) differs 
from that of the fifth lumbar m this ease Consequently, the fourth apophyseal 
joint is overshadowed (false narrowing) 



Fig 3 -A Fig 3-3 

Fig J A flat piece of lead is inserted into a right dorsal apophyseal joint space 
In 3 A the left transverse processes are rotated forward, the joint space projects per- 
pendicularly (arrow) In 3 B, by backward rotation the shadow of the lead pro- 
jects as a plane (arrow) showing that the joint space does not stand at right angles 
to the film This confirms Bahhe's objection to Lange’s method 
Amount of rotation in either projection 20 degrees 


the patient is placed with his back to the 
film, his left side being m contact with it, 
and his right side being raised to an angle 
of 45° To show the left dorsal joints, 
he is posed with his left side to the film 


position, is rotated backward so that his 
right scapula remains raised to the same 
angle, the right dorsal joints, but not the 
left ones, will be projected perpendicu- 
larly This contravenes one of the com- 
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Tig 21 ( upper left) 

Fig 23 ( lazier left) 

face, gamma rays do influence the glan- 
dular secretory elements, winch are more 
radiosensitive than the other structures of 
the skin, e\cn a single irradiation may 


Fig 22 (upper right) 

Fig 24 (loner right) 

bring about a complete recovery m those 
cases Obviously this local therapy is 
applied after a general medical treat- 
ment of the natient 17—901 
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Thc following description applies to the 
left apophyseal joint spaces For demon- 
stration of the left lumbar joint spaces, 


and is slightly rotated forward so that his 
right breast remains raised to an angle of 
70°, if the patient, in the same general 



Tig 2 The direction of the facets of the fourth lumbar vertebra (arrow) differs 
from that of the fifth lumbar la this case Consequently, the fourth apophyseal 
joint is overshadowed (false narrowing) 



Fig 3 A Fig 3 B 

Fig 3 A flat piece of lead is inserted into a right dorsal apophyseal jomt space 
In 3 A the left transverse processes are rotated forward the joint space projects per 
pendicularly (arrow) In 3 S by backward rotation the shadow of the lead pro- 
jects as a plane (arrow) showing that the joint space does not stand at right angles 
to the film This confirms Bahie s objection to Lange s method 
Amount of rotation in either projection 20 degrees 


the patient is placed with his back to the 
fihn, his left side being m contact with it, 
and his right side being raised to an angle 
of 45° To show the left dorsal joints 
he is posed with his left side to the film 


position, is rotated backward so that his 
right scapula remains raised to the same 
angle, the right dorsal joints, but not the 
left ones, will be projected perpendicu- 
larly This contravenes one of the com- 





Fig 29 (upper left) Fig 30 (upper right) 

Tig 31 (loner left) Fig 32 (loner right) 



tion dose, may be interpreted only as a 
reju\enating process taking place m the 
hair system In fact, the loss of pigment 
is generally a symptom of hair senescence 
The study of such cases observed during 
many jears, with special reference to the 
general reactive organic powers and to the 
endocrino-sympathetic function, convinced 
me of the usefulness of employing this type 
of irradiation m the treatment of alopecia 
In fact, the first case I treated in such a 


way four years ago could not possibly 
present a better result than the one we 
obtained It was a form of total alopecia 
of the scalp and of the eyebrows in a fe- 
male subject, 21 years of age The dis- 
ease had already lasted three years and 
had resisted every type of local and general 
treatment (arsenical and phosphoric 
pluriglandular opotherapy, ultra-violet 
rays) (See Figs 2b and 27 ) We irra- 
diated first one-half of the scalp and ob- 





728 


RADIOLOGY 




IT 

& 


rig o-A Fig 5 B Fig 5-C 

Fig 5 Lumbar spine Figure 5- 1 is normal Note that tips of superior (subjacent) articular processes 
stand exactly opposite to bases of inferior (superjacent) Figure 5-B hypertrophic spondylarthritis Thin 
mng of the lumbosacral disc (a), consecutive displacement of subjacent articular process with marked 
ebumation and exostoses (white arrows) and obliteration of the included apophyseal joint space Nar 
rowing of the other apophyseal joints (black arrows) with ebumation and small exostoses (horizontal ar 
row) Figure 5-C, anhylopoietic spondylarthritis, vertebral bodies greatly rarefied apophyseal joints 
anhylosed (white arrow) , lignmenta flava ossified (black arrows) 


g-.j Fig 5 -B Fig 0-C Fig d-D 

„ fi Thoracic some Figure 6-A is normal Tigure 6 B hypertrophic spondylarthritis joint spaces 
1-18 ° P j.ostotic formations (arrow) Figure 6 C shows chronic atrophic spondylarthritis in 

narrow facets gg space narrowed subjacent articular process rarefied (white arrow) the other 

one joint (.black arro j j s jj OWS ankylopoieuc spondylarthritis One joint space is still faintly visible 
joints are normal gur eji-j OT th bony substance (black arrows) Because of the marked generalized 
Settle sSdSKhe nbs appear comparatively dense 


Fig d-D 
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Fig .37 {upper left) 

Fig 30 ( loner left) 

doubtcdly an influence on the general 
conditions of the patient, as evidenced by 
the return of menstruations In the first 
case a determining factor was represented 
also by secondary radiations of the skin, 
whereas m the second case this deter- 
mining factor is to be found in an influence 
exerted through the endocrino-sympa- 
thetic system 

We applied this technic m different 


Fig 38 ( upper right ) 

Fig 10 (lower right) 

subjects of both sexes, who suffered from 
total or partial alopecia In nearly all 
our cases we observed a new growth of 
hair which was more or less complete, with 
only few exceptions In some cases we 
assisted to a new fallmg out of hair after a 
violent psychical trauma One must not 
lose the hope of obtaining a new growth of 
hair after a second intervention, which 
must be made when the functions of the 
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sifications unite, thereby producing bony ossified longitudinal ligaments (Fig 11-5) 
ankylosis of the articulations affected The ligamenta flava, being mvolved in the 
(ankylopoietic spondylarthritis) The proliferative mflammation of the synovial 



Fig 8- A Fig S -B 

Fig 8 Cervical spine Ankylopoietic spondylarthritis 29 months’ in- 
terval between Figures 8-A and 8 -B Note the increase in bony density after 
ankylosis has become complete (8 -B) Ossified bgamenta flava (arrows) 


process may become arrested and remain 
confined to a section of the spine (Fig 12), 
or spread to other regions and gradually 
mvolve the entire column As a rule, the 
lhosacral articulations are simultaneously 
mvolved (9) and may become ankylosed 
(Fig 9), while the costotransversal articu- 
lations and the hip and shoulder joints 
participate less commonly m the arthritic 
process (21) The vertebral bodies are 
greatly demineralized m early phases 
(Figs 9-A, 10, 11-A), but may regam 
almost normal density after bony anky- 
losis has become complete (Figs S, 9, 
11 C) The intervertebral spaces remain 
normal m width, as the discs are not in- 
volved, but may appear overshadowed by 


membranes, commonly ossify simultane- 
ously with the joints (Figs 5-C, S-B ) Ossi- 
fication of the longitudinal ligaments is 
common in advanced stages, but is neither 
constant nor pathognomonic, being a re- 
action common to a number of vertebral 
affections (4, 21) Ossification of these 
ligaments in the presence of normal inter- 
vertebral spaces produces the roentgeno- 
logic aspect known as "bamboo spine.” 
Since the ankylosing process usually does 
not affect all the regions of the spine 
equally and simultaneously, various phases 
of the disease may be observed in different 
sections of the selfsame column 

(2) Hypertrophic Arthritis — This con- 
dition is determined by a primary lesion 
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Fig 45 Fig 46 


radiobiological study as well as to gamma- 
ray therapy As we employ a special 
cap, gamma rays may be uniformly applied 
on the surface as well as m depth, not- 
withstanding the irregularity of the irra- 
diated surface 

Facial hypertncosis of women, alopecia, 
and premature baldness are all real ill- 
nesses which may have an influence on 
social life and compromise nervous func- 


tions, possibly leading to a real form of 
phobia The gamma therapy may bring 
about noticeable and sometimes even 
unhoped-for results This method must 
be recommended in the interest of such 
patients, because only by its beneficial 
influence may they be restored again in 
such conditions as to perform serenely 
their duty toward family, society, and 
toward country 
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sifications unite, thereby producing bony ossified longitudinal ligaments (Fig 11-fi) 
ankylosis of the articulations affected The hgamenta flava, being involved m the 
(ankylopoietic spondylarthritis) The proliferative infl amm ation of the synovial 



Fig 8-4 Fig 8-B 

Fig 8 Cervical spine. Ankylopoietic spondylarthritis 29 months m 
terval between Figures S-.4 and 8-5 Note the increase in bony density after 
ankylosis has become complete (S 3 ) Ossified hgamenta flava (arrows) 


process may become arrested and remain 
confined to a section of the spme (Fig 12), 
or spread to other regions and gradually 
involve the entire column As a rule, the 
lliosacral articulations are simultaneously 
involved (9) and may become ankylosed 
(Fi<r 9), while the eostotransversal articu- 
lations and the hip and shoulder joints 
participate less commonly in the arthritic 
process (21) The vertebral bodies are 
greatly demineralized in early phases 
?Figs 9 -A, 10, 11-/D. but may regain 
almost normal dens.ty after bony rmky- 
losis has become complete (Figs b, J, 
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volved, but may appear overshadowed by 


membranes, commonly ossify simultane- 
ously with the joints (Figs 5-C, S-B) Ossi- 
fication of the longitudinal ligaments is 
common m advanced stages, but is neither 
constant nor pathognomonic, being a re- 
action common to a number of vertebral 
affections (4, 21) Ossification of these 
ligaments m the presence of normal inter- 
vertebral spaces produces the roentgeno- 
logic aspect known as “bamboo spme 
Smce the ankylosing process usually does 
not affect all the regions of the spme 
equally and simultaneously, various phases 
of the disease may be observed m different 
sections of the selfsame column. 

(2) Hypertrophic Arthritis — This con- 
dition is determined by a primary lesion 
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cases of tonsil cancer supplemented by 
radium and in one by electrosurgery The 
absolute cure rate is shown m Table II 


gmall square are ten of Coutard’s patients , 
86 per cent of the cases he within a zone 
which in width corresponds to a variation in 



Fig 3 


TABLE U — ABSOLUTE CURE RATE 

After at least 1 year, 45 of 151 (30 per cent) 

2 years, 35 of 121 (29 per cent) 

3 years 25 of 88 (28 per cent) 

4 years 13 of 53 (25 per cent) 

5 years, 6 of 20 (23 per cent) 

For details of the treatment I must refer 
to a paper of mme * The dosage has been 
mainly according to clinical criteria, while 
the physical dose — both daily dose, total 
dose, and treatment time — has varied 
considerably 

Figure 1 shows the symptom-free cases 
plotted m a coordinate system, the dura- 
tion of the treatment (in days) being 
marked along the abscissa, the total dose 
on all fields together (back-scattering in- 
cluded) along the ordinate The dots 
represent our own patients, the crosses, 
patients from Coutard’s reports In the 

* \cta Ratliologici 1930 17, 209 


dose of 3,000 r This zone extends diago- 
nally upward through the field in such a 
manner that to a longer treatment time 
there corresponds a larger dose For each 
additional day of treatment time the dose 
is increased by about 90 r To a dose of 
6,000 r in 20 days corresponds a dose of 
6,900 r m 30 days, 7,800 r in 40 days, etc 
Figure 2 shows the cases not cured 
which received over 4,000 r, plotted m the 
same manner as those m the preceding 
figure They he considerably more scat- 
tered, only 46 per cent he in the “favor- 
able” zone, 52 per cent below the inferior 
borderline A cure has thus been obtained 
only in exceptional cases with doses of 
less than 4,900 r m 20 days, 5.S00 in 30, 
6,700 in 40, 7,600 m 50, or S,500 r in 00 
days At the same time, the 4S per cent 
of cases not cured which lies above this 
borderline shows that though a dose of 




Fig 11-A 


Fig 11-3 


Fig 11-C 


C 11 T nmhar sDine three cases of ankylopoietic spondylarthritis at different stages Figure 1 1 A 
f E 1 nredo mnl^S F^ure 11 B, the ossification of the longitudinal ligaments produces a bony 
rarefaction predominat^h th /“ arcfied ^ ertebnE „e mdistinctly visible Figure 11-C, ankylosis complete 

painsubsided'll'iiion ths previously The vertebral bodies having regamed normal density project distinctly 
through the ossified ligaments 


seems to develop exclusively when by 
abnormal position of vertebrae the cartilage 
has been injured by the mechanical stress 
thus produced These changes m position 
may result either from traumatic and de- 
structive lesions of vertebral bodies, or as 
a consequence of thinning of the inter- 
vertebral discs (3, 17, 19, 23) In either 
ease lt is usually the articulation below 
t Z injured segment which is exposed to 
increased pressure (17) It is noteworthy 
Sat the "articular cartilages may resist 

Ifaes Jy -of wont by hypertrophy to 


a present cartilage lesion m this case, 
narrowing of the joint space and displace- 
ment of facets (when found associated 
with one of the statical alterations above 
mentioned) indicate the “hypertrophic 
nature of the arthritic process even m the 
absence of bony hypertrophy (21) 

Another type of spondylarthritis, ob- 
viously of different origin, is characterized 
by strongly marked bony hypertrophy of 
the articular processes, found m the ab- 
sence of any of the statical alterations in 
question (Figs 7 -E, 13, lT-A) Clinical 
observations suggest a correlation with 
chrome am ebiasis (G, 21, 22) 


40 days as values for D n and n, as that is production of epithektis on the sound 
one of the best determined points , and mucosa correspond best with the curve for 
have from there figured out D p for various R = 10 or more 



Fig 6 


values of p and R As Figure 4 shows, the 
curve for the recovery rate equal to 4 per 
cent is the one whose course corresponds 
best with the values that were found em- 
pirically The application of the Kingery- 
Pfahler theory in regard to recovery after 
ray lesion thus leads to the acceptance of a 
recovery rate for tumor cells of about 4 
per cent per day 

In a similar manner I have plotted (Fig 
5) the doses which we m our cases have 
been able to apply to the sound mucosa 
without provoking epithehtis With the 
use of the same formula, and starting from 
the dose 4,500 r m 40 days as one of the 
best determined points of the upper mar- 
gin, I have constructed the curves for cor- 
responding doses for R = 4 and R = 10 
It will be seen that the threshold values for 


Finally, I have in Figure 6 plotted down 
the empirically found doses which had been 
apphed to the skm of those patients who 
did not get exudative, but only dry, epi- 
dermitis In calculating the doses, both 
the back-scattering and the dose through 
the neck from the other side have been 
taken into account In the theoretical cal- 
culation of the corresponding doses under 
different rates of recovery, we have started 
from the dose of 5,700 r m 40 days It will 
be seen that here also a recovery rate of 
10 per cent per day is the one which cor- 
responds best with the practical experi- 
ence 

In Figure 7, 1 have set down together the 
three curves determined above, namely, 
the curves for the upper threshold doses for 
dry epidermitis, for the upper threshold 
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Stafca, alterations that may result from Lrs E ~J £ 



Fig 14-a4 


Fig 14-B 



Fig 14-C 
Fig 14 Lumbar spine 


Fig 14 -D 


m one joint (arrow) no displacernentof faceS^F^ureU-B^'^i ^ ll ~' 1 , P™ary 
with obliteration of one mte^ertebnU space (tjT ^ ex^seslfton “ntl 
facets irregularly indented (arrows) Figure 14-C the lower facets (arrow) are more 
strongly rotated than the upper ones Nothing pathological false narrowing 
Figure 14-J3, joint space narrowed, exostoses at articular processes (arrow) 


these diseases may induce secondarily the mors compressing: the spine is very rare 
type of hypertrophic spondylarthritis dis- (5) Fractures — Isolated fractures of ar- 
eussed above under heading 2 ticular processes seem to be more common 
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tion produces inflammatory changes, be observed directly on the skin a sub- or 
especially exudation, m the conum and mtra-epidermal exudate which disappears 
mucosa If this exudation becomes so as soon as the outer layers of the epidermis 
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Fig 7 


strong that the epithelium is shed, then 
we get the epithehtis or the exudative 
epidermitis, if the exudate is resorbed 
without the epidermis getting completely 
loosened, then we get the dry epidermitis 
The conception of the vascular and con- 
nective tissue changes as the primary is 
supported by various observations There 
are several patho-anatomical parallels to 
the roentgen reactions m cases in which 
the epithelial changes are considered as 
secondary in relation to those m the con- 
nective tissue and the vessels The de- 
gree of the reaction to irradiation depends 
very largely on other factors, which will 
mtensify an inflammation There may 
often, just before the reaction culminates, 


begin to dry up and get loosened At the 
same time, the erythema disappears rather 
suddenly Both the epidermitis and the 
epithehtis can be seen healing up, though 
the treatment is being continued with the 
same intensity as before Finally, there 
seems to be a distinct parallelism between 
the degree of the exudative phenomena 
during the acute reaction, and the degree 
of the lasting changes, which have their 
seat m the vessels and connective tissue 
The acute epithelial reactions to the irra- 
diation must, therefore, probably be con- 
sidered rather as secondary results of the 
direct effect of the irradiation on the vessels 
and connective tissue than as a direct 
effect of the rays on the epithelium 
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regions that have become more or less v conclusion and summary 

strongly immobilized either by a pathologt- The roentgenologic characters of the 
cal process or by the physiological diminu- conditions discussed are classified in Table 
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Fig UM Fig 16~B 

Tig 16 Lumbar spine typhoid spondylitis with destruction of one interver- 
tebral disc ( x ') The hypertrophic process has spread to the articular processes (white 
arrows) without involving the joint spaces The blact arrows indicate normal 
articular processes 



Fig 17- A Fig T7-B 

Fig 17 Paget s disease Articular processes involved joint spaces free. 


tion of mobility which usually develops m 
the fifties 


I The results would seem to indicate 
that there is no difference m nature be- 
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the colu mn — cervical, thoracic, and lum- 
bar To the median (sagittal) plane of 
the body, the cervical facets stand at right- 


angle of very nearly 45° The respective 
positions of anode, object, and film are 
determined of necessity by these anatomi- 



Fig 1 On the left side of the picture pairs of vertebr* are shown in the posi- 
tion in which the left apophyseal joint spaces stand at right angles to theplane of 
this page On the right side is shown the amount of rotation that is necessary to 
obtain this position m the cervical, thoracic, and lumbar regions respectively 
The -vertical arrow indicates the direction of the central ray 


angles, the dorsal facets are slightly ro- cal relations (Fig 1), any other position, 
tated forward, forming an angle of about intermediate or approximate, cannot pos- 
70° with the said plane, while the lumbar sibly reveal accurately the details which 
facets are strongly rotated backward to an are essential for consistent interpretation 
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tween arthritis localized in the apophyseal 
joints and arthritis affecting the articula- 
tions of the limbs Calcification of liga- 



Fig 18-A 


readiness of the adjacent bone to respond 
by reactive alterations, and possibly also 
with the etiology of the disease 

(1) The roentgenographic technic for 
examination of the apophyseal interver- 
tebral articulations is described 

(2) There are three mam types of 
pathological changes 

(a) atrophic spondylarthritis, acute, 
chronic, and ankylopoietic, 



Fig 18-3 



Fig 18-C Fig 18-ZJ 


Fig 18 Pott s disease Figures 1S-A and 18-3, vertebral bodies severely af- 
fected (v) articular processes normal (arrows) Figures 18-C and 1S-Z5 gradual in- 
volvement of the articular processes (11 months interval) 


nents may at times mask the similarity 
\s m other joints, arthritis of various on- 
nn and type becomes chrome when the 
irticular cartilage has been involved 
rbis may lead to divers secondary change 
with mechanical factors, with the 


(b) hypertrophic spondylarthritis, pri- 
mary, or consecutive upon abnormal 
mechanical stress, 

(c) secondary involvement by various 
affections of the vertebral bodies 

(3) Affection of the articular cartilage, 
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mon technics (17, 7), but the simple much smaller than that of the vertebral 
experiment reproduced in Figure 3 proves bodies, their opacity is equal to or greater, 
that the position above described is cor- because the compact articular bone casts 
rect To demonstrate the left cervical 


joints, the patient is placed with his left 
side to the film, the median plane of the 
body being parallel to the film The 
twelfth thoracic vertebra has superior articu- 
lar processes of the dorsal type, rotated 
forward, but its inferior articular processes 
are of the lumbar type, rotated backward, 
hence two different views are necessary to 
show its joints 

“External landmarks” for centering the 
x-ray beam should not be used, for the 
relative position of the vertebrae vanes 
according to size and shape of the chest 
and abdomen By palpation of the spin- 
ous processes, the position of the articular 
processes is determined with sufficient 
accuracy 

The cervical and dorsal facets are very 
nearly plane, but the lumbar facets and 
the inferior facets of the twelfth thoracic 
vertebra are cyhndncally curved This 
curvature produces a summation of normal 
shadows which may simulate increased 
bony density, for the same reason as, e g , a 
thin layer of fluid in the pleural cavity, 
seen m the anteropostenor aspect, appears 
to be either more dense or more readily 
visible m the lateral than in the antenor 
and posterior pleural spaces (rule of the 
tangential projection, Fig 4) 

For interpretation of the findings, the 
following details are important width of 
the jomt spaces, outlines of the facets, 
position and bony structure of the articu- 
lar processes, bony structure m the neigh- 
borhood of the articulations, relation of 
the articular processes to the vertebral 
bodies and intervertebral spaces, and con- 
dition of the ligaments with regard to os- 
sifications 

Normally, the joint spaces are very 
sharply outlined by the facets, the latter 
stand parallel, with the tip of the super- 
jacent articular process bemg exactly op- 
posite to the base of the subjacent (Figs 
5-/1 , G-A, 7 -A) Although the transverse 
diameter of the articular processes is 
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Fig 4 The tangential projection of the curved 
lumbar facets makes them appear increased in 
density (see text) 

a more dense shadow than the cancellous 
bone of the vertebral body The cervical 
joint spaces, bemg inclined backward and 
downward, are diagonal in position, the 
dorsal almost vertical, and the lumbar 
vertical, i e , parallel to the antenor sur- 
faces of the vertebral bodies 

IV PATHOLOGIC CHANGES 

(1) Atrophic Arthritis — Swelling of the 
synovial membranes is rarely demon- 
strable Only m the cervical spine in 
cases m which the intervening tissues are 
thm does this inflammatory thickening 
occasionally become visible as a foggy, 
soft shadow obscunng the joint space in- 
volved (Fig 7-B) Moderate deminerali- 
zation, mottled or diffuse, may then be 
seen in the articular processes This 
inflammatory osteoporosis is more pro- 
nounced m chronic phases which are 
characterized by thinning of cartilage pro- 
ducing narrowing of the jomt spaces 
(Figs G-C, 7-C) The facets remain paral- 
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mon technics (17, 7), but the simple 
experiment reproduced in Figure 3 proves 
that the position above described is cor- 
rect To demonstrate the left cervical 
joints, the patient is placed with his left 
side to the film, the median plane of the 
body being parallel to the film The 
twelfth thoracic vertebra has superior articu- 
lar processes of the dorsal type, rotated 
forward, but its inferior articular processes 
are of the lumbar type, rotated backward, 
hence two different views are necessary to 
show its joints 

“External landmarks” for centering the 
x-ray beam should not be used, for the 
relative position of the vertebrae vanes 
according to size and shape of the chest 
and abdomen By palpation of the spin- 
ous processes, the position of the articular 
processes is determined with sufficient 
accuracy 

The cervical and dorsal facets are very 
nearly plane, but the lumbar facets and 
the inferior facets of the twelfth thoracic 
vertebra are cykndncally curved This 
curvature produces a summation of normal 
shadows which may simulate increased 
bony density, for the same reason as, e g , a 
thin layer of fluid m the pleural cavity, 
seen in the anteropostenor aspect, appears 
to be either more dense or more readily 
visible in the lateral than m the antenor 
and posterior pleural spaces (rule of the 
tangential projection, Fig 4) 

For interpretation of the findings, the 
following details are important width of 
the jomt spaces, outlines of the facets, 
position and bony structure of the articu- 
lar processes, bony structure in the neigh- 
borhood of the articulations, relation of 
the articular processes to the vertebral 
bodies and intervertebral spaces, and con- 
dition of the ligaments with regard to os- 
sifications 

Normally, the joint spaces are very 
sharply outlined by the facets, the latter 
stand parallel, with the tip of the super- 
jacent articular process being exactly op- 
posite to the base of the subjacent (Figs 
o-A, G-A, 7-A) Although the transverse 
diameter of the articular processes is 


much smaller than that of the vertebral 
bodies, their opacity is equal to or greater, 
because the compact articular bone casts 

i ANO£>E 

t 

K 

i 


t 



Fig 4 The tangential projection of the curved 
lumbar facets makes them appear increased m 
density (see text) 


a more dense shadow than the cancellous 
bone of the vertebral body The cervical 
jomt spaces, bemg inclined backward and 
downward, are diagonal in position, the 
dorsal almost vertical, and the lumbar 
vertical, i e , parallel to the antenor sur- 
faces of the vertebral bodies 

rv PATHOLOGIC CHANGES 

(1) Atrophic Arthritis — Swelling of the 
synovial membranes is rarely demon- 
strable Only in the cervical spme in 
cases m which the intervening tissues are 
thin does this inflammatory thick enin g 
occasionally become visible as a foggy, 
soft shadow obscuring the joint space in- 
volved (Fig 7 -B) Moderate deminerali- 
zation, mottled or diffuse, may then be 
seen in the articular processes This 
inflammatory osteoporosis is more pro- 
nounced in chrome phases which are 
characterized by thinning of cartilage pro- 
ducing narrowing of the jomt spaces 
(Figs 6-C, 7-C) The facets remain paral- 
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Fig 7 -D Fig 7-£ Fig 7 F 

Fig 7 Cervical spine Figure 7 4 normal Figure 7-B, acute spondylarthritis One joint space ob- 
scured (arrow) , the subjacent articular process shows slight mottled rarefaction. Figure 7-C chronic atrophic 
arthritis One joint space narrowed (arrow) the adjacent articular processes rarefied and thinned Figure 
7 -D ankylopoietic spondylarthritis Same patient as shown m Figure 6 -D Two joint spaces narrowed 

(arrows), longitudinal ligaments ossified (v) Figure 7-B, hypertrophic spondylarthritis One pair of ar- 
ticular processes greatly increased m density (arrow), the joint between them ankylosed Intervertebral 
disc at this level normal Below two discs are thinned (v) but the corresponding joints are normal Figure 
7-F, spondylosis ossificans hgamentosa Joints normal, discs normal Deformity at the anterior margins of 
the vertebral hodies due to apposition of calcified ligaments 


lei, but are less clearly outlined than in 
adjacent normal joints (Fig 6 -C), hence 
the margins of the joint space appear in- 
distinct or blurred The intervertebral 
discs are not mvolved (Figs 7-B, 7-C ) 
Under certain conditions (9, 17, 18) the 
disease may become systemic a variable 


number of apophyseal joint spaces become 
narrowed, and the outlines of the facets 
may appear irregularly scalloped (Fig 
10-5) After an interval of at least twelve 
months, new bone forms on contiguous 
facets and gradually grows into the joint 
spaces (Fig 6 -D) E\ entuallv these os- 
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t e , nbs, 10 per cent, vertebra or clavicle, 
S per cent m each, skull or femur, 4 per 
cent, in each, pelvis or sternum, 2 per cent 
in each Only three of our cases showed 
brain or skull metastasis, a frequency much 
lower than that of Fned’s and probably 
due to the fact that the br ain was not 
routinely studied in our autopsy material 

One of the most striking features en- 
countered was the number of cases in 
which the metastatic foci from the primary 
lesion so overshadowed or dominated the 
clinical picture as to produce in a fair 
minority of 11 cases no pulmonary symp- 
toms at the time of admission here These 
cases are herein referred to as those of 
atypical onset in contradistinction to the 
great majority with the usual pulmonary 
onset, or those which in the course of such 
pulmonary symptoms later develop addi- 
tional signs and complaints due to extra pul- 
monary metastasis which are most diffi- 
cult of recognition except by the acquire- 
ment of that eternal vigilance which be- 
comes the outgrowth of the development 
of a bronchus carcinoma consciousness 

HISTOPATHOLOGY 

We have assumed the unitary cellular 
origin from the basal cell deposits in the 
lowest mucosal layer of the bronchial tree 
as the basis for the observations which 
follow, especially for the marked pleo- 
morpbism displayed m these sections In 
some specimens this phenomenon was so 
marked as to make it difficult to determine 
a predominating cellular arrangement or 
tendency Generally, it was possible, how- 
ever, to classify arbitrarily this material 
into groups depending on the predominat- 
ing cellular arrangements or patterns, as 


shown in Table IV Here we have as- 
sumed the adenocarcinoma to be the most 
differentiated group and, therefore, have 

TABLE IV — HISTOPATHOLOGIC CLASSIFICA- 
TION 

(According to predominating cellular tendency) 1 

Cell Differentiation 

t No 

I Cases 

I Adenocarcinoma tendencies 
(a) Non mucus producing 
with columnar cells hn 


ing acini 4 

Adeno- ( b ) Mucus producing 2 

carcinoma (c) With cuboidal cells lining 

acini 0 

II Squamous-cell tendencies 
Squamous- (a) Keratinizing (pearls) 22 

cell lesions ( b ) Non keratinizing 12 

III Basal-cell tendencies (transi 

tional) 6 

IV Round-cell tendencies (medul 

Anaplastic lary) 14 

V Spindle cell tendencies (oat 

cell) __2 

\ 62 

Cell Undvfferentiation 


1 Based on the assumption of the unitary cellular 
theory of origin from the basal cell deposits beneath the 
bronchial mucosa as postulated by Fned 

placed these at the upper end of the table, 
followed by the squamous-cell group in 
the middle and the undifferentiated or 
anaplastic growths at the end It is in- 
teresting to note that in such a classifica- 
tion the majority of the cases seen by us 
fell into the squamous-cell variety We 
appreciate, however, that such percentage 
figures are of little significance and tend 
necessarily to vary m any such small 
series We were unable to note any 
marked difference m respect to the average 
survival periods or metastatic propensities 
of the various types These points will, 


Predominating 
Tumor Tendencies Second 


X, 1 Adeno- 
id j carcinomatous 

XL 1 Differentiated 
Hi ) Squamous Cell 

III , , 

XV \ Anaplastic 
V J Squamous Cell 
All Groups 


2 

4 

6 


TABLE V — CARCINOMA BRONCHUS 




Decades m Which Tumor Appeared 


Totals 

Thud 

Fourth 

Fifth 

Siith 

Seventh 

1 

1 

3 



4 



1 

1 


O 






0 


5 

13 

2 


22 

2 

3 

2 

4 

1 

12 



3 

1 


6 

3 

1 

i 

4 

2 

1 

14 

o 

6 

J. 

11 

27 

10 

3 

02 Available for 



grouping 
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Fig 9 B 

Fig 9 Sacro- iliac articulations of the patient 
referred to in Figure 8, there was a 29 month- 
interval between 9 A and 9 B Bony density in- 
creased after ankylosis became complete (9 B) 


joint and at the adjacent surfaces Only 
the alterations m the bones are visible 
roentgenologically Hypertrophic changes 
may also develop m the course of some low- 
grade infection that is primarily associated 
with rarefaction, m which case the findings 
may overlap 

The narrowing of the joint space and the 
irregular ou times of the facets are similar 
in atrophic and hypertrophic spondylar- 
thritis, but m the latter, the articular 
processes are increased in density Small 
exostoses often form at the tips of the 
articular processes and at the facets, and 
bulge into the joint spaces (Figs o-B, 
13, 14-A, 14-2?) In other cases, these 
hypertrophic reactions are less conspicu- 
ous, and it may then become difficult to 
distinguish this type from atrophic spon- 
dylarthritis The absence of rarefaction is 
in favor of the hypertrophic form, but it 
is especially the position of the articular 
processes which is of significance As 
mentioned above, the facets remain paral- 
lel in atrophic spondylarthritis, whereas 
in the type of hypertrophic spondyl- 





jurats flO n LU n e f ,, ankylopo I let1 ': spondylarthritis involving the sacro iliac 

joints UU i; Because of the generalized rarefaction the column aoDears almost 

w^ UC f nt A The arrows in 10 B P° mt t0 the anVylosed joints No calcification of 
findmgs fn lh££ amJ latCraI projectlons would not reveal the significant 


of the cartilage inducing hypertrophic 
reactions of the various tissues within the 


arthritis now discussed, they are either 
displaced or convergent, for this form 
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Fig 2 Chest radiographs of the three clinical types described above (^4) Central or hilus type, the 
most common Incidentally note concomitant metastatic bone lesion m the left clavicle (B) The paren 
chymatous or peripheral type representing 11 per cent of our cases (C) The type with non pulmonary on 
set. Here in this particular case, metastatic m\olveraent of inguinal nodes first caused the patient to seek 
medical advice 


the possibility of bronchus carcinoma By found a single postero-antenor and a lateral 
such routine, marked discrepancies be- film preferable in our experience to the 
tween the roentgen findings and those ob- routine stereoscopic postero-antenor pair, 
tamed on ordinary physical examination as we feel that more information can be 
often become all too apparent Whenever gamed from these two projections than is 
the roentgen studies suggest the possibility usually obtained from the stereo set alone 
of lung tumor, the case should be further Under roentgen findings it should be 
mvestigated by bronchoscopy, thoroscopy, noted that a unilateral density, in contra- 
or a cellular study should be made of any distinction to the bilateral shadows as in 
chest effusion m the hopes of confirming tuberculosis, found in an individual past 
suspicions from such biopsy materials 30 should always obhgate the examiner to 

Whereas the x-ray is not absolutely con- rule out bronchus carcinoma 


elusive, nevertheless, it takes one of the 
most prominent parts in diagnosis on ac- 
count of its easy facility m most cases, its 
usual superiority over ordinary physical 
examination, and the usual indirect signs 


observed which often suggest the necessity 
for bronchoscopy The writer believes 
that the apparent frequency of bronchus 
carcmoma may be attributed mainly to the 
more frequent and systematic use of both 
the x-ray and bronchoscope rather than an 
actual increased incidence of this disease 
Under roentgenographic management of 


such cases we recommend a routine pro- 
cedure of study usmg hpiodol, Potter-Bucky 
films and artificial pneumothorax, if neces- 
sary,’ in addition to the usual postero- 
antenor and lateral chest films We have 


These chest shadows may assume various 
characteristics commonly spoken of as be- 
ing due to atelectasis, tumor mass, in- 
creased markings, abscess, effusion, etc 
From a study of the x-ray films ui our 
cases it would appear that increased mark- 
ings may be one of the earliest signs 
Atelectasis, on the other hand, is the most 
common early roentgen finding in the 
centrally located tumor, nhereas tumor 
mass is the most common early finding in 
the peripherally located growth Signs 
of abscess formation should be critically 
scrutinized as, according to Edwards, 10 
per cent were later proven to be peripher- 
ally located lung cancer m the process of 
necrosis 

A classification of our findings m accord- 
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Fig 12 -A Fig 12-B Fig 12-C 

Fig 12 Lumbar spine, arrested ankylopoietic spondylarthnus Excepting for stiffness the clinical 
symptoms subsided seven and eleven years before, respectively The black arrows point to joint spaces that 
are still normal or almost normal, the white arrows, to narrowed or ankylosed joints In 12-C, the black 
arrows indicate partial ossification of the anterior longitudinal ligaments 


Exostoses at contiguous facets may 
fuse (23), there results ankylosis of the 
apophyseal joint (Fig 13-1?) By the 
increased density of the articular proc- 
esses, this ankylosis is distinguishable 
from ankylopoietic spondylarthritis 
The complicated interrelations between 
thinning of the intervertebral discs, hyper- 
trophic spondylitis, and hypertrophic spon- 
dylarthritis are discussed m the clinical 
report 

(3) Secondary Involvement — Both rare- 
fying and hypertrophic osteitis may spread 
from vertebral bodies to the articular proc- 
esses, though this is not very common 
It would seem that the distant position of 
the articular processes as well as the 
greater resistance of their compact bone 
prevents the articulations from bemg 
easily affected For example, m tuber- 
culous spondyhtis the articular processes 
have been found involved m only 19 per 
cent of our cases, the disease is often ar- 
rested before the articular processes are 
reached by the infection (Fig 1S-.4) In 
osteoperiostitis (13), hypertrophic osteitis 


(Fig 16), and Paget’s disease (Fig 17) the 
articular processes may participate in the 
vertebral affection, but the joint spaces 
often remain normal m width, and the out- 
lines of the facets remain smooth This 
corresponds to clinical and histological 
(13) findings which seem to indicate that 



Fig 13-A 


Fig 13-3 


, l ^ Cervical spine hypertrophic soon- 
dylauhnus Ankylosis (black arrows) by Wn 

c tOSeS (wh / U ? arrows ) Narrowed mterver- 
=' Boplm “ 1 ,omt at ““ 
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cases in a radiologic senes are generally the 
more advanced centrally located lesions 
which by their nature are quite unsuitable 
for any therapy, but as a last resort are 
generally consigned to the radiologist In 
spite of this, however, a marked palliation 
and freedom from distressing symptoms 
after irradiation may be immediately ex- 
pected m many In a few, we feel that the 
irradiation has hastened necrotic processes 
in tumor and adjoining lung tissue with 
resulting early death by pulmonary hemor- 
rhages Whereas the average survival is 
slightly longer after therapy, t e , sl\ 
months as shown in our cases as against 4 5 
months in the untreated, we do not consider 
this difference as significant Incidentally, 
it may be of mterest to mention that in the 
senes both cases operated upon showed 
marked squamous-cell characteristics, which 
group Vinson has suggested as probably 
most suited for radical chest surgery 
The longest survivals in this senes were 
18 months in one case and 12 months in 
two others The average survival in seven 
cases that lived over eight months after 
treatment was 12 6 months 

From the above, therefore, it will be seen 
that radiologic results of treatment of 
these tumors, at least in our hands, has 
been chiefly palliative and far from en- 
couraging On the other hand, the marked 
pleomorphistn even bordering onto ana- 
plasia of these lesions, their inherent 
tendency to distant and early metastasis, 
and the greater preponderance of the less 
favorable hilar types should make these 
lesions more unsatisfactory for surgical 
procedures Under the encouragement of 
frequent favorable radiologic response of 
the somewhat histologically comparable 


SUMMARY 

1 A review of 73 cases of bronchus 
carcinoma seen at the State Institute has 
been made, and of these cases 65 were 
proven by histopathologic section on bi- 
opsy or autopsy, or both 

2 Histopathologic studies of the avail- 
able matenal m 62 cases revealed a marked 
pleomorpfusm in most, with a tendency to 
predominating cell types or groups, depend- 
ing on the degree of differentiation, into 
adenocarcmomatous, squamous-cell, and 
anaplastic tendencies 

3 A grouping of roentgenographic 
characteristics showed atelectasis, increased 
markings, and tumor mass to be the three 
most frequent findings in the order men- 
tioned Atelectasis is a common indirect 
finding m the hilar or central variety and 
the direct visualization of the tumor mass is 
commonly seen in the peripheral tumors 
No apparent association could be observed 
between the histologic type and the period 
of survival which in the treated cases was 
only slightly longer than in the untreated 

4 Neither radical surgery nor irradia- 
tion therapy seems at present to warrant 
much optimism in the majority of these 
cases On account of the tendency to early 
and distant metastasis and the more ad- 
vanced and unfavorable locations of the 
tumors seen by us, it seems advisable for us 
to persist in attempts at more intensive and 
better planned radiation therapy We see 
few peripheral lesions and fewer patients 
who will submit to radical thoracic sur- 
gery 

5 Earlier recognition and therapy still 
remain the urgent cry, if better prognosis 
is to be expected 


squamous-cell lesions of the tonsil, phar- 
ynx, and larynx, we are, therefore, mekned 
to advise redoubling effort and acumen in 
order to achieve earlier and better diagno- 
sis and therapy, particularly for those pa- 
tients who still will be reticent in submit- 
ting to as yet a possibly lethal exploratory 
thoracotomy in order to confirm the sus- 
picious existence or questionable opera- 
bility of a primary pulmonary malignancy 
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Fig lo-A Fig 15- B Fig 15-C 

Fig 15 Lumbar spme, discogenetic ’ hypertrophic spondylarthritis Three intervertebral spaces nar- 
rowed (v) Articular processes displaced joint spaces narrowed, ebumation of facets No hypertrophic 
reactions at the vertebral bodies 


in the cervical spme than m other sections 
They are usually associated with com- 
pression fractures of adjacent vertebral 
bodies or with traumatic destruction of 
intervertebral discs Callus formations 
are usually absent, even a number of years 
after the injury (Fig 20) 

(6) Malformations — Congenital absence 
of articular processes is usually associated 
with other congenital malformations of a 
number of vertebra (Fig 21) Variations 
in size and shape are common m the lum- 
bar region Persistent epiphyses at the 
tips of lumbar articular processes may 
become displaced by trauma (Fig 21) 

(7) Isolated Rarefaction of Articular Proc- 
esses — This condition in which one ar- 
ticular process shows irregular rarefaction 
(19) is of interest merely because of its 
being invariably associated with severe 
radiculitis The joint spaces remam nor- 
mal (Fig 19) 

(S) Spondylosis Ossijicans Ligamentosa — 
This condition has no direct relation to 
spondylarthritis It is marked by exten- 


sive calcification of ligaments, there are 
no other changes Neither the vertebral 
bodies, the discs, nor the articulations are 
involved (Fig 7-F) The thoracic spme 
is more commonly affected than other 
sections In a particular form, only the 
hgamenta flava calcify (1) This type of 
ossification differs from that found in 
spondylarthritis ankylopoietica by the ab- 
sence of changes in the apophyseal joints, 
but the distinction is not always easy, for 
the ossified ligaments may completely 
overshadow the jomt spaces 

On the other hand, calcification of liga- 
ments is quite commonly associated with 
various vertebral lesions, e g , spondyl- 
arthritis ankylopoietica, hypertrophic 
spondylitis, Pott’s disease, and traumatic 
lesions But it is characteristic of the 
form above described that it is independ- 
ent of such changes, wherefore it would 
seem preferable to distinguish it from the 
ligamentous calcification associated with 
other spinal lesions It seems as though 
the ligaments may calcify or ossify m 



THE EFFECT OF FRACTIONAL ROENTGEN TECHNIC ON THE INCIDENCE OF 
VAGINAL FISTUL/E IN CARCINOMA OF THE CERVIX 1 

By FRANK RAYMOND SMITH, M D , FACS, New York City 


II N 1934 the writer published a report (1) 
of vaginal fistula incidence based upon 
the study of 2,852 case records of 
patients having carcinoma of the cervix 
It has been stated (2) that the incidence 
found was too low, and it is true that it is 
lower than the incidence found by Graves 
(2) and his co-workers m treated cases, 


TABLE I — INCIDENCE OF VAGINAL FISTULAS 
IN IRRADIATED AND IN UNTREATED PA- 
TIENTS (1916 TO 1932) 


Classification 

Case 

Fistula; 

Per 

centage 

Irradiated and Living 

575 

12 

2 0 

Irradiated and Dead 

2,277 

82 

3 6 

Irradiated Total 

2,852 

94 

3 2 

Untreated Patients 

96 

7 

7 2 


it is also true that the untreated cases m 
this study did have a lower fistual inci- 
dence than the untreated series reported 
by Behney (3) and Williams (4) This 
criticism of the actual figures is un- 
doubtedly just, for all the patients whose 
records were mcluded in this study were 
not autopsied, and only by autopsy could 
the minute, non-symptomatic fistulas be 
detected However, the general principle 
presented (that the incidence of vaginal 
fistula is higher in untreated than m ir- 
radiated cases, hence principally a mani- 
festation of the progress of the disease 
rather than of injury by irradiation) still 
holds true and has been substantiated by 
these very critics of my actual figures, and 
by others (3) 

Because the method of therapy was 
found to influence fistula incidence some- 
what and because of the increasing popu- 
larity of divided dose x-ray technic, it 
seems reasonable to study patients treated 
for carcinoma of the cervix during this 
last four-year period while the use of 
divided roentgen dosage has progressively 
increased 

Table I shows the comparison of fistula 
incidence as previously reported (1) to be 
more than twice as frequent m untreated 
as m treated patients All of these 
patients were tr 
roentgen therapy 


Table II shows by the yearly incidence 
of fistulae from 1933 to 1936, inclusive, 

TABLE H COMPARISON OF YEARLY FIS- 

TULA INCIDENCE IN PRIMARY CERVIX CAR- 
CINOMA TREATED BY X-RAY AND RADIUM 
AS TO STAGE OF DISEASE 

Early Advanced Total 

Per Per Per 


Year 

No 

Fis- 

tula 

cent- 

age 

No 

Fis cent 
tula age 

No 

Fis 

tula 

cent 

age 

1933 

11 

1 


106 

8 

117 

9 

7 G 

1934 

IX 

0 


118 

2 

129 

2 

1 5 

1935 

15 

1 


104 

6 

119 

7 

5 8 

1936 

16 

0 


118 

3 

134 

3 

2 2 

Total 

53 

2 

3 9 

446 

19 4 26 

499 

21 

4 21 


that the patients with advanced disease 
had a somewhat higher incidence than 
those treated in the early stage Also, 
the total incidence (4 21 per cent) is only 
slightly higher than the previously re- 
ported incidence (3 2 per cent) in a much 
larger senes of patients This table does 
not differentiate as to whether patients 
were treated by massive or by divided 
dose roentgen therapy 

TABLE m COMPARISON OF YEARLY FIS- 

TULA INCIDENCE AS TO METHOD OF X-RAY 
THERAPY USED 

Divided Dosage Massive Dosage 

Per 

Fis cent 
No tula age 
10 0 
0 

5 3 
1 0 
4 1 
0 

3 9 


T . use d in this study were from the 

The patients useu p H a j, M D 3t 

necological Service of William r 

■mono! Hospital 


Treat- 
ment 
X ray 
and 

Radium j 

X ray 
only 


Year 

1933 

1934 

1935 

1936 
Total 213 
1933- 10 
1930 

Total 223 


No 

48 

45 

45 

75 


Per- 
Fis cent- 
tula age 
2 4 1 

2 4 4 

3 0 0 

2 2 0 
9 4 4 

0 0 


69 

S4 

74 

59 

2S6 

20 


7 

0 

4 

1 

13 

0 


9 4 0 306 12 
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DIRECT RADIOCINEMATOGRAPHY 1 

By Dr van de MAELE, Brussels, Belgium 


J |LTHOUGH t±ie progress in radiologic 
m apparatus and technic has been rapid 
and considerable, we must admit that 
there is still a great difference between the 
living organism and a mere roentgenogram 
This is so because instantaneous roentgen- 
ography fixes the appearance of the living 
organs only dunng a fraction of a second 
of their period of movement Smce Roent- 
gen’s discovery, radiologists have en- 
deavored to fix on the film the movement 
of the organs, but dunng these many years 
their efforts have failed for vanous reasons 
Some of these may be listed as follows 
lack of power and regular output of the 
high tension generators, fragility and in- 
sufficient electncal charge of the tubes, the 
low sensitiveness of roentgen-photographic 
plates, the difficulty in handling them 
(glass plates), and the hmited illumination 
of fluorescent and intensifying screens 
Dunng the last few years, as a result of the 
great progress made in the construction of 
roentgenologic matenal, roentgen cinema- 
tography has become a reality and defi- 
nitely has taken its place m roentgen 
diagnostic technic 

Until recently considered as a slightly 
fantastic and not very practical investiga 
tion, roentgen cinematography has now as 
serted itself as a procedure within the 
reach of every one, the results of which, in 
the study of the normal and pathologic 
morphology of moving organs, give us new 
hope and appear to have an importance 
as yet unsuspected 

I METHODS OF ROENTGEN CINEMATOG- 
RAPHY 


m succession upon a fluorescent screen, 
on the other hand, the roentgenographic 
method which registers directly on a reel 
or a senes of roentgenographic films a con- 
siderable number of ordinary roentgeno- 
grams, which are later transferred upon 
standard projection film 

(A) Roentgenoscopies Roentgen Cinema- 
tography — This procedure belongs to the 
group classed under indirect roentgen 
cinematography, so-called because X en- 
ergy is transformed mto a form of energy 
that is easier to register 

The very short wave length of the roent- 
gen beam is transformed mto the longer 
wave length belonging to the luminous 
octave 

The principle of the method is as follows 
with the aid of a powerful high tension 
generator having a constant debit, we il- 
luminate a fluorescent screen as intensely 
as possible, and with a special motion 
picture apparatus, placed at a distance of 
from 1 5 to 2 m , we reproduce upon an 
extremely sensitive cinematographic him 
of small size, the images which are pro- 
jected on the screen 

In order to catch these silhouettes at a 
rate of at least 16 films per second, the 
camera must be equipped with a very 
luminous objective, enabling one to record 
the images on the screen, which, alter all, 
are not well lighted, hence the objectives 
should have a very short focus Their 
weight reaches several kilograms for a 
diameter of from 10 to 15 cm 
For 25 years this was the only method m 
use , hence it reaped the benefits of all the 
research work and of all the improvements 


If we consider the roentgen cinemato- 
graphic processes at present in vogue, we 
find on the one hand, the roentgenoscopic 
method, which consists m filming the 
roentgenologic images which are projected 

“Treated before the Fifth IntenaUonol Congress of 
Radiology in Chicago, Sept 13-1/ 


brought about by the technicians These 
improvements included special condensers, 
special or interchangeable tubes, special 
fluorescent screens, film hypersensitized to 
such a degree that it could be preserved 
for only a few days, etc The fluorescent 
screen is illuminated under a tension of 
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Fig 19 A Fig 19 B 


Fig 19 Isolated rarefaction of one articular 
process Figure 19-4 normal, Figure 19-/1 
diseased side 

as made evident by narrowing of the 
apophyseal joint space, is the essential 
lesion m the different types of chrome 
spondylarthritis Calcification and ossi- 
fication of ligaments is not pathognomonic 
of any particular disease 

(4) A simple classification into (a) spon- 



Fig 20 Fracture of the left superior articular 
process of the first lumbar vertebra Fracture lute 
(small arrow), posterior displacement of the distal 
fragment (large arrow) Accident 16 months 
before, no callus formation 



Fig 21 A Fig 21 B 


Fig 21 Congenital anomalies Figure 21-4, displacement of a suDemnmprni-ir 
21 B absence of ^pTomTuoL^^w) 615 " 31 ^ FlgUre 

dytas. (6) spondylarthritis, and (c) spon- dy.osis ossificans hgamentosa is proposed 
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By Dr van de MAELE, Brussels, Belgium 


ALTHOUGH the progress in radiologic 
apparatus and technic has been rapid 
and considerable, we must admit that 
there is still a great difference between the 
living organism and a mere roentgenogram 
This is so because instantaneous roentgen- 
ography fixes the appearance of the living 
organs only during a fraction of a second 
of their period of movement Since Roent- 
gen’s discovery, radiologists have en- 
deavored to fix on the film the movement 
of the organs, but during these many years 
their efforts have failed for various reasons 
Some of these may be hsted as follows 
lack of power and regular output of the 
high tension generators, fragility and in- 
sufficient electrical charge of the tubes, the 
low sensitiveness of roentgen-photographic 
plates, the difficulty m handling them 
(glass plates), and the limited illumination 
of fluorescent and intensifying screens 
During the last few years, as a result of the 
great progress made in the construction of 
roentgenologic material, roentgen cinema- 
tography has become a reality and defi- 
nitely has taken its place m roentgen 
diagnostic technic 

Until recently considered as a slightly 
fantastic and not very practical mvestiga 
tion, roentgen cinematography has now as 
serted itself as a procedure within the 
reach of every one, the results of which, m 
the study of the normal and pathologic 
morphology of moving organs, give us new 
hope and appear to have an importance 
as yet unsuspected 

X METHODS OF ROENTGEN CINEMATOG- 
RAPHY 


m succession upon a fluorescent screen, 
on the other hand, the roentgenographic 
method which registers directly on a reel 
or a senes of roentgenographic films a con- 
siderable number of ordinary roentgeno- 
grams, which are later transferred upon 
standard projection film 

(A) Iioentgenoscopic Roentgen Cinema- 
tography — This procedure belongs to the 
group classed under indirect roentgen 
cinematography, so-called because X en- 
ergy is transformed into a form of energy 
that is easier to register 

The very short wave length of the roent- 
gen beam is transformed into the longer 
wave length belonging to the luminous 
octave 

The principle of the method is as follows 
with the aid of a powerful high tension 
generator having a constant debit, we il- 
luminate a fluorescent screen as intensely 
as possible, and with a special motion 
picture apparatus, placed at a distance of 
from 1 5 to 2 m , we reproduce upon an 
extremely sensitive cinematographic film 
of small size, the images which are pro- 
jected on the screen 

In order to catch these silhouettes at a 
rate of at least 16 films per second, the 
camera must be equipped with a very 
luminous objective, enabling one to record 
the images on the screen, which, after all, 
are not well lighted, hence the objectives 
should have a very short focus Then 
weight reaches several kilograms for a 
diameter of from 10 to 15 cm 
For 25 years this was the only method in 
use, hence it reaped the benefits of all the 
research work and of all the improvements 


If we consider the roentgen cinemato- 
graphic processes at present m vogue, we 


brought about by the technicians These 
improvements included special condensers, 


grapmc piocco^to -o . * — - . , , 

nn the one hand, the roentgenoscopic special or interchangeable tubes, special 


method, which consists m film mg the 
roentgenologic images which are projected 

^Presented before the Fifth International Congress of 
Radiology in Chicago Sept 13-17 193 < 


fluorescent screens, film hypersensitized to 
such a degree that it could be preserved 
for only a few days, etc The fluorescent 
screen is illuminated under a tension of 


PRIMARY BRONCHUS CARCINOMA 

A DIAGNOSTIC AND THERAPEUTIC CONSIDERATION 

By WALTER L MATTICK. M D , Buffalo, N Y 
From the State Institute for Malignant Disease, Burton T Simpson, M D , Director 


^PHE past two decades have witnessed a 
I changing concept in our ideas regard - 

mg the pathology and diagnosis of 
primary bronchus carcinoma, but the 
proper therapy of these lesions still remains 
a much disputed issue A summary re- 
view of the clinical and histopathologic 
diagnosis of this condition as seen here m 
our clime is presented Diagnosis and 
therapy will be stressed in the hope that 
eventually a sufficient senes of case reports 
may be accumulated for future guidance 
m the most efficient methods of therapy of 
this senous lesion 

PATHOLOGY 

Primary bronchus carcinoma was first 
diagnosed in this clime in 1917 Smce 
then, 73 other cases have been observed, 
but in only 65 has the clinical diagnosis, 
as suggested by history, physical, and x- 
ray examination, been substantiated by 
pathologic section Of this histopatho- 


TABLE I — CARCINOMA BRONCHUS 
AGE AND SEX INCIDENCE 


Decades 

70-79 

00-69 

50-59 

40-49 

30-39 

20-29 

Male 

3 

12 

23 

15 

4 

5 

Female 

3 

5 

2 

T 

Total 

Cases 

3 

15 

28 

15 

6 

6 

Per- 

centage 

4 1 

20 5 

38 3 

20 5 

8 2 

8 2 


02 or 

11 or 

73 

99 S 


85 Per Cent 

15 Per Cent 



Male Female =*5 0 

1 



TABLE II — CARCINOMA BRONCHUS 

(The number of cases observed by five jear periods at 
the State Institute for the Study of Malignant Disease) 


Years Number 

1917-21 4 

1922-20 8 

1927-31 13 

1932-30 48 

1917-30 Total 73 


logic material available for study, the diag- 
noses were confirmed m 31 by autopsy, 
in 31 by biopsy of the primary (generally at 
bronchoscopy) , m 9 by biopsy from meta- 
static foci, and in two by examination of 
the lung tissue removed at operation 

Although we fully realize the futility of 
any gross pathologic classification of these 
growths, we strongly feel that the arbitrary 
division of such lesions into those of periph- 
eral and those of central or hilar origins, 
as suggested by Rabin and Neuhof, serves 
the practical purpose of assigning the 
possible operabibty of such lesions We 
have thus attempted to so classify these 65 
proven cases from the pathologic and 
clinical data available and have found only 
seven that were located near the periphery 
of the lung in contradistinction to the 
central origin of the majority The rela- 
tions of such finding to the histologic 
structure as occasionally suggested will be 
discussed later A survey of the frequen- 
cies of metastasis and extensions as ob- 
served both clinically and at postmortem 
follows (Table III) Bone metastasis was 
noted m 19 cases and was observed in the 
following order of diminishing frequency, 


TABLE in — METASTASES OR EXTENSION 


Bones 

38 

per 

cent 

Distant nodes 

36 

per 

cent 

Lungs (other lung or lobes) 

36 

per 

cent 

Regional nodes 

34 

per 

cent 

Liver 

20 

per 

cent 

Pleura 

10 

per 

cent 

Adrenals 

8 

per 

cent 

Kidneys 

0 

per 

cent 

Pancreas 

ft 

per 

cent 

Esophagus 

6 

per 

cent 

Brain 

4 

per 

cent 

Pericardium 

4 

per 

cent 

Auricular appendage and 

pulmonary 



vein 

4 

per 

cent 

Intestines 

o 

per 

cent 

Thyroid 

2 

per 

cent 

Spleen 

2 

per 

cent 

Diaphragm 

2 

per 

cent 



RADIOLOGY 


t 3 - 


tion'every 2 cm ! The first tube I ever 
used was an ordinary 20 kv Philips Rotahx, 
with a^focus of 2 4 mm This tube has 


from one-eighth to one-fifth of the ery- 
thema dose, according to the intensity 
employed 



been in use in my laboratory for two years, 
and has been relied on for all the roent- 
genoscopies and roentgenographics of a 
busy service, beside this, it has served to 
record a score of films Since the new 
year, I have been usmg a 2 mm Philips 
Rotalix This tube, like the preceding one, 
also has been used in registering a score of 
films, and functions for all the needs of the 
service without showmg any signs of wear 
This tube bears a charge of SO kv m with 
80 ma for 25 seconds, for lower tensions 
I have extended the exposure time up to 
35 seconds Since the tube functions the 
whole time the pictures are being taken, I 
have interposed between the subject and 
the tube a synchronous rotary leaded 
shutter (Fig 2), which protects the patient 
during the displacement of the film The 
measurements taken with several lonom- 
eters prove that the patient receives only 

s The width of 179 mm. was chosen as it is the width 
at which the film manufacturers cut their 13 X IS 
film. 


A few months ago, thanks to the Na- 
tional Fund for Scientific Research, I 
undertook the construction of a new ap- 
paratus for direct roentgen cinematog- 
raphy (Fig 3), it is an apparatus with 
separate films which follow m succession at 
a cinematographic cadence This appara- 
tus is actually finished, and the first trials 
have been satisfactory It was conceived 
in order to utilize greater active surfaces, 
permitting me to record more extensive 
regions, for instance, the bi-renal region 
during intravenous pyelography, the entire 
bladder, with urethra, etc Here I have 
replaced the jerky movement with a con- 
tinuous rotary movement The apparatus 
contains a magazine filled with separate 
films perforated at the margin at one ex- 
tremity of the lower edge of a slit 5 cm 
long by 5 mm wide These films are 
superimposed in a magazine noth slides at 
a distance of 3 mm from one another (Fig 
4) The magazine is brought down gradu- 
ally by a system of endless screw s, resting 



PRIMARY BRONCHUS CARCINOMA 

A DIAGNOSTIC AND THERAPEUTIC CONSIDERATION 

By WALTER L MATTICK, M D , Buffalo, N Y 
From the State Institute for Malignant Disease, Burton T Simpson, M D , Director 


^PHE past two decades have witnessed a 
changing concept in our ideas regard- 
^ ing the pathology and diagnosis of 
primary bronchus carcinoma, but the 
proper therapy of these lesions still remains 
a much disputed issue A summary re- 
view of the clinical and histopathologic 
diagnosis of this condition as seen here in 
our clini c is presented Diagnosis and 
therapy will be stressed in the hope that 
eventually a sufficient senes of case reports 
may be accumulated for future guidance 
in the most efficient methods of therapy of 
this senous lesion 

PATHOLOGY 

Primary bronchus carcinoma was first 
diagnosed m this clime in 1917 Since 
then, 73 other cases have been observed, 
but in only 65 has the clinical diagnosis, 
as suggested by history, physical, and x- 
ray examination, been substantiated by 
pathologic section Of this histopatho- 


TABLE I CARCINOMA BRONCHUS 

AGE AND SEX INCIDENCE 





Total 

Per- 

Decades 

Male 

Female 

Cases 

centage 

70-79 

3 


3 

4 1 

60-69 

12 

3 

15 

20 5 

50-59 

23 

5 

28 

38 3 

40-49 

15 


15 

20 5 

30-39 

4 

2 

6 

8 2 

20-29 

5 

I 

6 

S 2 


62 or 

11 or 

73 

99 8 


85 Per Cent 

15 Per Cent 



Male Female =561 




TABLE II — CARCINOMA BRONCHUS 


(The number of cases observed by five year periods at 
the State Institute for the Study of Malignant Disease) 


Years 


Number 


1917-21 

1922-26 

1927-31 

1932-30 


4 

8 

13 

4S 


1917-36 Total 73 


logic matenal available for study, the diag- 
noses were confirmed m 31 by autopsy , 
m 31 by biopsy of the primary (generally at 
bronchoscopy) , m 9 by biopsy from meta- 
static foci, and m two by examination of 
the lung tissue removed at operation 

Although we fully realize the futility of 
any gross pathologic classification of these 
growths, we strongly feel that the arbitrary 
division of such lesions into those of periph- 
eral and those of central or hilar origins, 
as suggested by Rabin and Neuhof, serves 
the practical purpose of assigning the 
possible operability of such lesions We 
have thus attempted to so classify these 65 
proven cases from the pathologic and 
clinical data available and have found only 
seven that were located near the periphery 
of the lung m contradistinction to the 
central origin of the majority The rela- 
tions of such finding to the histologic 
structure as occasionally suggested will be 
discussed later A survey of the frequen- 
cies of metastasis and extensions as ob- 
served both clinically and at postmortem 
follows (Table III) Bone metastasis was 
noted in 19 eases and was observed in the 
following order of diminishing frequency, 


table nr — metastases or extension 


Bones 

Distant nodes 

Lungs (other lung or lobes) 

Regional nodes 

Liver 

Pleura 

Adrenals 

Kidneys 

Pancreas 

Esophagus 

Brain 

Pericardium 

Auricular appendage and pulmonary 
vein 
Intestines 
Thyroid 
Spleen 
Diaphragm 


38 per cent 
36 per cent 
36 per cent 
34 per cent 
20 per cent 
10 per cent 
8 per cent 
6 per cent 
6 per cent 
6 per cent 
4 per cent 
4 per cent 

4 per cent 
2 per cent 
2 per cent 
2 per cent 
2 per cent 
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six and a h ilf images per second (number 
of turns according to the turucounter 590) 
'I lib speed b sufficient to give the exact 
mcasurc*of the* real speed of the' movements 
to be studied, it also penults the study of 
tlie displacement meedi tnism 

Each image is doubled or treble*d when 
the standard film is made, so as to recon- 
stitute, according to the speed of the pro- 
jection apparatus, the unity of movement 
in unity of tunc 

II ADVA. NT VGLS A.VD DISADVANTAGES Or 
ROENTGEN CINEM VTOGRAPIIY 

If we wish to give an absolutely objective 
opinion of the present advantages and dis- 
advantages of the two methods of roentgen 
cinematography, we may advance the fol- 
lowing considerations 

l Rotntgenoscopic Method — This meth- 
od has certain undeniable advantages m 
the first place, it permits the registration 
of movement as it appears upon the entire 
surface of the fluorescent screen (the entire 
thorax, the neck, the upper extremities, 


etc ) , and then the price of the film is 
moderate As disadvantages might be 
mentioned the lack of clearness m the 
images, and the impossibility of registering 
iceurately the movements of the deep 
organs (ureters, bladder, gall bladder, etc) 
These defects maj be explained by the 
fact that this method is based upon roent- 
genoscopy, the drawbacks of which in 
roentgen diagnosis are well known, fur- 
thermore, those faults are now exaggerated 
because, in order to record the images, the 
fluorescent screen must be brilliantly il- 
luminated by opening the diaphragm 
w idely, and throwing on the screen a power- 
ful light It follows that the details of 
the roentgenoseopic image, which are al- 
ready uisufficient, are lost still more, and 
that the outlines of the organs become 
blurred And beside, these images must 
be projected a great distance from the 
screen, at a much accelerated speed, with 
a wide open objective 
2 The Direct Method — It also has its 
disadvantages in the first place, the 
higher price of the original film, and then 
the fact that the film must be transferred 
to a size suitable for projection How- 
ever, the price is not at all prohibitive, and 
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Fig 1 The predominating histopathologic tendencies of bronchus carcinoma, arranged according to 
classification in Table IV Special attention is called to the marked pleomorphic tendencies of this lesion, 
which in a few instances made such artificial grouping impossible 


however, be discussed more fully under 
treatment No case of adenoma or carcin- 
oid was seen although we were on the look- 
out for such m our material neither could 
we observe any correlation between the 
age period of occurrence and the histo- 
pathologic grouping as observed by Ges- 
chickter m his senes of 62 cases (Table V) 
In our earlier records, it was interesting 
to note the frequency with which this lesion 
was confused with the lymphocytic type of 
lymphosarcoma, five such cases being dis- 
covered Mention should be made here of 
the early work of Weller and others who 
have assisted m bringing to light the fal- 
lacy of such former erroneous concept 
Seven cases m this senes had previously 
been classified as “endothelioma of the 
pleura ” We, like Stout, doubt the ex- 
istence of such an entity, as on review of 
the sections all of these cases turned out to 
be bronchus carcinomas with extensive 
pleural involvement, showing the usual 
cellular tendencies as represented m the 
above classification Five of these were 
classified by us m Group IV 


RADIOGRAPHY 

There is no single finding or group find- 
ings that is absolutely pathognomonic of 
bronchus cancer In fact, some early 
cases may apparently pass by routine chest 
roentgenography without arousing sus- 
picions of this lesion (Fig 2) It should, 
however, always be the custom to take at 
least postero-antenor and lateral radio- 
graphs of the chest in all cases in which the 
history or physical examination suggests 


TABLE VI CARCINOMA BRONCHUS 


( Anatomical Location of Primary vs Histopathologic 
Grouping) 


Primary 

Tumor 


( Central or hilar location 
( Peripheral 
( Indeterminate 


49 

7 

6 


(52 

(Seven Peripherally Located Tumors vs Histopatho- 
logic Grouping) 

I. F Ila IF III IV V 

2 0 2 2 0 1 0 

Note From the above there was no significant 
correlation between predominating pathologic trend or 
Rsion* 138 4011 lhe penpheraI location of the primary 
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six and a h ilf images per second (number 
of turns according to the turneountcr .190) 
This speed is sufficient to gi\c the* exact 
measure of the re d speed of the movements 
to be studied, it also permits the stud) of 
the displacement mechanism 

Each image is doubled or trebled when 
the standard film is made, so as to recon- 
stitute, according to the speed of the pro- 
jection apparatus, the unity ot movement 
in unity of time 

II ADVANTAGES AND DISADVANTAGES Or 
ROENTGEN CINEMATOGRAPHY 

If wc wish to give an absolutely objective 
opinion of the present advantages and dis- 
advantages of the two methods of roentgen 
cinematography, we may advance the fol- 
lowing considerations 

l Roentgenoscopic Method — This meth- 
od has certain undeniable advantages m 
the first place, it permits the registration 
of movement as it appears upon the entire 
surface of the fluorescent screen (the entire 
thorax, the neck, the upper extremities, 
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etc), and then the price of the film is 
moderate As disadvantages might be 
mentioned the lack of clearness in the 
images, and the impossibility of registering 
accurately the movements of the deep 
organs (ureters, bladder, gall bladder, etc ) 
Ihcsc* defects may be explained by the 
fact that this method is based upon roent- 
genoscopy, the drawbacks of which in 
roentgen diagnosis are well known , fur- 
thermore, those faults arc now exaggerated 
because, ui order to record the images, the 
fluorescent screen must be brilliantly il- 
luminated by opening the diaphragm 
widely, and throwing on the screen a power- 
ful light It follows that the details of 
the roentgenoscopic image, which are al- 
ready insufficient, are lost still more, and 
that the outlines of the organs become 
blurred And beside, these images must 
be projected a great distance from the 
screen, at a much accelerated speed, with 
a wide open objective 
2 The Direct Method — It also has its 
disadvantages in the first place, the 
higher price of the original film, and then 
the fact that the film must be transferred 
to a size suitable for projection How- 
ever, the price is not at all prohibitive, and 
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ance with a similar study by Manges and 
Farrell shows the following predominating 
x-ray characteristics in 38 cases of films 
available for study 


Atelectasis 
Increased marking 
Tumor mass 
Abscess or cavitation 
Pleural effusion 


50 Cases 
(Manges and 
Farrell) 

40 per cent 
28 per cent 
24 per cent 
6 per cent 
2 per cent 


38 Cases 
(S I M D) 
42 per cent 
21 per cent 
13 per cent 
9 per cent 
15 per cent 


The percentage variation in either senes 
is of httle moment because of the small 
number of cases mvolved except that it 
may tend to emphasize the probabihty of 
our cases bemg the more advanced when 
seen by us 


THERAPY 

In accordance with the most approved 
views, the type of therapy will depend on 
anatomic localization of the lesion, i e , 
whether central or penpheral, and the 
histopathologic structure as shown by 
biopsy The ideal cases for lobectomy or 
pneumectomy should be the penpherally 
located mass not accessible to the broncho- 
scope, with no hilar, mediastinal, or meta- 
static mvolvement or a lesion found on 
bronchoscopic biopsy to contam no mitotic 
figures, not too central in location and 
more recently classified as adenoma or 
carcinoid In fact, a critical review of the 
cases surviving a year or more after such 
radical surgical procedures would lead to 
the possible suspicion that many of such 
cases to date might fall mto this carcinoid 
category Two of the cases of typical 
bronchus carcinoma in our senes subjected 
to total or partial extirpation of the lung, 
died of extension In fact, Keman doubts 
the efficacy of such procedures m proven 
carcinoma and states that he has yet to 
observe such a cured case Overholt, on 
the other hand, reports two cases ahve, 
respectively, 20 and 14 months following 
pneumectomy for carcinoma 

Whereas the surgical outlook may be 
generally unallunng at the present state 
of our knowledge, the radiologic prospects 


are about as bad or worse The expen- 
ences of the Memonal Hospital as cited by 
Stewart, the Mayo Clime expenence as 
cited by Vinson, and that at Bellevue as 
recorded by Keman surely leave httle 
optimism for radiologic therapy There 
are only a few authentic cases to be found 
in the literature of radiologic arrests of this 
disease, notably one of Gantenberg’s with 
a three-year regression followed by recur- 
rence, one of Kahler’s of the “basal cell 
type” alive after mne years, and one of 
Myer’s ahve and well after three years 

Following the suggestion of Ehrlich and 
Hauptman, the writer has adopted the x- 
ray technic of Hermheiser in addition to 
radon seeds and diathermy in cases m 
which it is suitable, in the latter cases of 
this senes This type of external irradia- 
tion consists m using large total doses of 
protracted x-ray therapy of long target 
distance through four or more portals 
directed toward the tumor, up to a total of 
12,000 r This has apparently given 
marked symptomatic and subjective im- 
provement for 18 months in one recent 
case, although only slight increased aera- 
tion is noted m the chest films The 
supplemental use of radium element nee- 
dles m the bronchus, according to the sug- 
gestion of Meland, is apphcable to selected 
cases 

A review of these cases according to 
histopathologic grouping and survival 
periods following diagnosis and treatment 
has been made and fails to reveal any sig- 
nificant relationship as regards these fac- 
tors, neither is there in evidence any rea- 
son to suspect from this small series that 
any one histopathologic group may be any 
more or less malignant, be any more prone 
to metastasis or rapid extension, or more 
radiosensitive than any other group This 
finding is quite m accord with the origin a l 
postulated origin of bronchus carcinoma 
from the basal cell deposits of the mucosa 
and quite m fine also with the general pleo- 
morphism so much m evidence in reviewing 
this material 

Therapeutic results are very difficult of 
evaluation on account of the fact that most 



RADIOTHERAPY OF BLADDER CARCINOMA FIVE-YEAR RESULTS 
FAILURES FUTURE THERAPY' 

lh Rl *> B VRRIXC.KR, M D , Memorial Hospital. Sew York City 


T HL three-} tar cures In radium of 
21a ciscs ot bl aider e nicer show l>7 
eases or it 7 per cent i he tne- 
5 l ir cures show <>2 cases, or 2 1 1 per cent 
a drop ot 7 b per cent I he tot tl number 
ot eases in which the bliddcr has become 
e mcer-tree ire %, or Ilh per cent 

l lie'se e ises were treated c\stoscopicall\ 
ind In suprapubic implantation 
lhc\ include .ill eases, no in liter how 
exteusne, m which the bladderw is opened 
Radium was implanted m main \cr\ ex- 
ternal, c care mom is with the idea ot con- 
trolling more eases \otwitlist Hiding 
this, fhcncnr cures f ul m about three- 
fourths of all eases 


nvmoLom ot com uevsis 


Papilloma null atjptcul eells 

5 

Papdlarj iiKiiimiu 

14 

lilhllraung earemotil i 

lt> 

\dciine~arcmoma 

1 

Grade 1 

1(1 

Grade It 

oil 

Grade III 

12 

Grade I\ 

j 

No p tlhology 

0 


Oil 


rare, it would seem that the percentage of 
cures is blit shglitl} less than those of 
other t\ pes 

rtMI Til \T CURED C \SCS UUC BEEN WELL 


I in tlun 1 jear y 

1 lo 2 j<urs o 

2 to i jure 12 

f to -l Jears 12 

I to o jure 5 

.*> to 7 jears ]<J 

7 to 1(1 >ur> to 

Xlote tlun 10 )ear-> 12 

Xlute tlun 20 jears I 

0o 

I* VTH()LOO\ OF L>E \D C \SES 

Papilloma \utli at> picul celts G 

Papdlarj carcinoma 10 

Infdtratnig carcinoma 22 

Grade I 2 

Grade U 20 

l.ruilc lit 2-1 

Grade I\ 10 

\o pathologj 17 


All that we can glean from this table is 
that the infiltrating carcinomas are more 
diflieult to cure than the papillar) car- 
cinomas 

TIME UNTIL DC VTIl Or UNCONTROLLED C4SES 


Of these cases, lb were not grided, lb 
eases were infiltrating circinoiua The 
10 cases of Grade I were not papilloma 
but were graded according to the Memorial 
grading, that is they were papillary 
carcinoma In the six cases in which there 
was no pathology the diagnosis was made 
clinically, either because of a sloughing 
tumor or bv induration felt vaginally or 
rcc tally 

It is noteworthy that but two Grade IV 
have been controlled With proper meth- 
ods of irradiation, I do not believe that the 
Grade IV carcinoma should be more 
difficult to control than the other grades 
If the control is by operation alone, of 
course that is a different matter As 
Grade IV bladder carcinomas are relatively 

Tp^Isuitcil before the Fifth Internauonal Congress 
of Radiology at Chicago, Sept 13 17, 192/ 


Le-ss tlun 1 jear 

Oil 

1 to 2 jears 

29 

2 to i Je-ars 

11 

2 lo -1 jears 

4 

4 lo o Jears 

4 

5 to 7 jears 

5 

7 to 10 jears 

1 

More than 10 jears 

1 


Most patients die in the first year and 
the reason for this first-year death rate is 
unquestionably severe infection of the 
bladder and kidneys Probably but few 
of those who die in the first year, actually 
die of carcinoma 

Multiplicity of Tumors (96 Cases ) — 
The Carcinoma Registry has emphasized 
that bladder cancers are more often mul- 
tiple than single They have even seen 
fit to change the pathological diagnosis 
from papilloma to carcinoma on the clun- 
eal basis that carcinomas are multiple 
Unquestionably from the clinical stand- 
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V VRIOlfS 10RMSO1 K VDI VTION IN USL 

I Radon Suds — llicsc have consti- 
tuted the best method lor both supripnbic 
and cystoscopic appheation of radium 

II \-r«i Morn. — Much has been writ- 
ten of lite ibout the eoutrol of bladder 
cancers by x-ray alone Notu ithst Hiding 
repeated ind persistent attempts on our 
part to control the more dilhcult tv pcs of 
bladder c nicer, deep \ ray titer ip\ has 
sign illy tailed l he reports of e ises so 
treated ha\e been xingul irly inadequate, 
both is to pathology , time of cure, and the 
failure in at le ist one such report to men- 
tion the essential fact til it radium w is an 
idjtmct to the vr ly treatment l he use 
of x-ray in the milder forms ol bl tdder 
e nicer or in p ipilloma, which could easily 
be controlled by evstoseopie fulgurition or 
radium appheation, is, to me, unjustifiable 

I ha\e seen, after prolonged \ ray irradi i- 
tion, extremely severe effects, and 1 hate 
seen two patients die from shin destruction 
after such irradiation In one of these in 
infiltrating tumor had been controlled and 
the bladder w as tumor-free Most bladder 
cancers are quite radio-inseiisitnc Vs 
we at present know how to handle deep x- 
rny therapy, it is not alone sufhcicnt it 
might perfectly well be used as an adjunct 
to operation or to radium in the higher 
forms of malignancy, particularly Grade IV 

III X-ray plus Radon Suds — I have 
attempted in three cases of ulcerated ex- 
tensive infiltrating carcinoma to combine 
these two, the radium applied either cysto- 
scopically or suprapubicly These three 
patients have all succumbed 

IV Figuration — The statistics of 

Braasch still constitute the only series in 


which a small number of infiltrating 
tumors hue e been controlled by figura- 
tion 

V I uhnirulum and \-ray —Consider- 
able work has been done latch with the in- 
strument used for transurethral prostatec- 
tomy in fulgurating extensive bladder tu- 
mors, followed by x-ray therapy No ex- 
tcnsiv e senes, so lar as I know, has been re- 
ported It would seem that figuration 
does not work as an adjunct to x-ray, as 
does radium 

VI Pro- or Post optratiu \-rav Irradia- 
tion — 'theoretically either of these proce- 
dures might so partially devitalize tumor 
cells that the operatic e removal might re- 
sult in a larger number of cures I believe 
that to be more a theoretical than a practi- 
e il consideration At any rate, I have not 
seen any reported series to substantiate 
this 

VII Radium \pplicutwn — The appli- 
cation of a large amount of radium, held 
against a tumor for periods of one hour each 
by me ins of the cystoscope and under di- 
rect vision, might seem the answer to the 
control of more cases of large ulcerating 
bladder cancers, which are v irtually beyond 
our grasp at present We have several 
such cases which we will report later in 
which this method has been effective, 
particularly as used in conjunction with 
mild deep x-ray therapy The infection in 
the bladder would seem to be less than 
when radon seeds are implanted and the 
suprapubic operation is omitted Oiy 
further work can determine, however, 
whether we will be able to extend the num- 
ber of five-year controls of bladder car- 
cinoma 
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In Table III the yearly incidence of 
fistulse is shown to be, in general, shghtly 
higher for the patients treated by divided 
dosage than if treated by massive dosage 
However, the total fistula incidence for 
the years 1935-1936, inclusive, is prac- 
tically the same for the two methods 
The low incidence m 1936 is thought to be 
due to the increased interval (at least one 
month for divided dosage and at least two 
to three weeks for massive dosage) be- 
tween the completion of the roentgen 
therapy and the radium application This 
time factor was increased m 1936, and 
radium was not given until the \-ray re- 
action had completely subsided 

TABLE IV — YEARLY FISTULA INCIDENCE 
IN PRIMARY CERVIX CARCINOMA COMPARED 
AS TO STAGE OF DISEASE AND METHOD OF 
THERAPY 


Treatment 

Years 

No 

Total 

Fis- Percentage 
tulae 

X-ray and 
Radium 

1933-1936 

499 

21 

4 21 

X-ray Only 

1933-1936 

30* 

0 

Only 1 alive 
(1934) 
15 are alive 

Radium Only 

1933-1936 

38** 

0 

Total Treated 

1933-1936 

567 

21 

3 7 

No Therapy*** 

1933-1936 

15 

2 

13 3 

Total Treated 

1916-1932 

2 852 

94 

3 2 

No Therapy*** 

1916-1932 

96 

7 

7 2 

Total Treated 

1916-1936 

3,419 

115 

3 3 

Total not 1916-1936 111 

Treated*** 

* AU advanced 
** Nine were early cases 
*** Too advanced at first visit 

9 

8 1 


In Table IV the s umm ary of the fistula 
mcidence according to method of therapy, 
if any, shows the mcidence of fistulae to be 
more than twice as great in untreated as 
in treated patients This holds true in 
the patients treated from 1933 to 1936, 
and m the totals as well as in the pre- 
viously published figures for 1916-1932 
The 30 patients treated by x-ray only were 
all too advanced for any but palliative 
therapy, and the absence of fistulse m 
the group as compared with the relatively 
high fistula mcidence m untreated patients 
suggests that therapy prevents rather 
than causes fistula formation 

CONCLUSIONS 

1 Vaginal fistula mcidence m car- 
cinoma of the cervix is more than twice as 
high in untreated as m irradiated patients 

2 Fistulse are probably prevented more 
often than caused by irradiation therapy 

3 Divided dose roentgen therapy in- 
creases fistula mcidence only shghtly, if 
at all 

107 East 67th St 
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tcrcnccx in shading, (.Mil though slowing (!ou ii 
th it response 1 las i-, Di m» consequence m [In-, 
instance is we do not require the instant uicotts 
tction so tieccs-surv to the proper functioning 
oi other photoelectric dcvtccs e s < , television, 
relus, ete We ire interested onlv m it 
eurite needle detleetion, and i Jen second*, 
lost tn obt tintn;' this neeissarv ucciiraev is 
tinnnport mt 

l he wiring di tgrun (I ig I) is the one used 
in the instrument lirsi constructed It is tin 
dergomg almost dulv liter ttimis tor obvious 



re ISolis 

I he illuintn itor must be finished a dull 
black inside tud the bulbs should be frosted or 
color tillers used l he sensitivitv oi response 
seems to 1 e gre iter when working with as little 
lllutmn itioil as possible I he light source 
must be well Inch oi the I’ L cell and prefer 
ablv multiple In mv instrument I mi using 
three 1 iS v flashlight bulbs 

I lie hookup is a modification of the Pc sc 
Lmvers.il Photoelectric set I have retained 
the sensitive relav in order to test the P C cell 
and to dcmonstritc it to mv colleagues It 
also serves to protect the nil meter, tor the 
full output of the cell even through a 1,000 
ohm series resistanec would be too much eur 
rent and might injure the ma meter \ 
double pole double throw switch is used to 
cut m or out cither the relay or the meter, and 
the switch is dvvajs left on the* relay side after 
use 


OPRRATION 

Wt first established a zero or starting re- 
sponse For tins purpose the abdomen of a 
young blond female was used The meter was 
set arbitrarily at 0 o ma It is to be under- 
stood that this figure has no meaning or value 
m itself, but only when compared with other 
subsequent readings on the same individual, or 
other primary readings, or ‘zeros obtained 
from the natural complexions of other indi- 
viduals The light source m die illuminator 
is then turned oil and the deflection of the 
needle noted Tins happened to be to 0 /20 
ma , or a deflection of 0 220 This experiment 
was repeated a number of times and was always 


Hi. -i 

the same except when line voltage fluctuations 
occurred 11ns made it neeessarv to re design 
the voltage supply, more ot which m a later 
report Next, a much darker complexioncd 
individual was taken and a reading of 0 060 
obtained, showing that the intensity of re- 
flected lunniiosUv was less m this individual 
Other exj ermients with ultraviolet light 
enthema estimations have lecii and still are 
Icing earned out While much still remains 
to be dr ne, I have gone far enough m dus thing 
to believe that variation m enthema can be 
determined with more consistence by die PC 
ceil than by depending on die human eye and 
with a degree of accuracy well within practical 
limits fiius standards of cn thema could be 
established for different values of (\ + r) and 
supplied in proper form vvidi each instrument, 
also several standards of normal complexions 
could be determined m the same way The 
light and color response of the P E cells would 
be checked against a standard so that each 
instrument could be adjusted by the user for 
zero, threshold erydiema, and so on, with the 
necessary accuracy 

I believe diere is a possibility diat an in- 
strument of this kind can be produced which 
will fulfill the desire of many for a biological 
unit or the statement of \-ray dosage m terms 
of erythema 

As previously stated, there are many prob- 
lems to be solved, but I believe they are of a 
minor nature 

Figures 2 and 3 show the unit m and out of 
the cabinet, Figure 4 the unit in use on a pa- 
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Fig 1 


screens While in the ordinary cinema, 
working at 16 pictures a second, only 35 
cm are unreeled per second, here about 
two meters must be unreeled , furthermore, 
the utilized surface must be unreeled from 
the mtact reel as often as 16 times per 
second, must be brought before the camera 
gate and lens, completely immobilized 
without the shghtest friction on the sur- 
faces (m order to avoid scratches and static 
discharges), and also must be held firmly 
between the intensifying screens, exposed, 
released, and rolled on the exposed reel 
One can easily conceive how the mechanism 
must be subjected to great jerky efforts, 
and the risk of vibration for the camera 
As for intensifying screens, they gave 
me no trouble, the rest was nothing at all 
For films, I use Gevaert's ordinary films, 
which were graciously offered to me by the 
firm The films have a marginal perfora- 
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degree It seems at kast possible tlut tlicst. 
bou> changes were so extensive Unit proper 
movement of the skeleton was interfered with, 
making the animal fall cosy prey to otic of the 
many large carnivora that abounded at the 
time 

A C \Sk OF SI VFRK IN'JURY *IO CURST 
WUL AND DI U’HUAGM 

By l U ROUL, M U . I tncoln Vrirujia 

Fatient C S, link, 21 years ol Jgc, occtipa- 
tion, student 

I null Diagnosis — Contusion ot chest wall, 
followed by (l) emphysem i of Uie ehest wall, 
(2) hetnorrluge, Mtbduplir.igui.Uic, and (.3) 
secondary hemorrhage, intra pleural 

llistor\ - Wink it work on an imditonuni 
stige it 11 |.i v if , on Mirth 2> I 1 ) 17, the 
patient lost his balance and fell backward from 
an 1,S foot ladder \boiit eight feet from the 
floor lie struck a punters jiek with the right 
side oi Ins chest line w is a steel bar one 
hull bv one uid one h df inches, and the forte 
of the imp let was sufficient to bend it to an 
acute angle litis blow whirled the patient 
around so that he lauded on Ins feet und then 
toppled backward, the ladder tailing o\er Ins 
kgs Immediately he experienced considerable 
pain over the seventh to ninth ribs in the right 
axilla and m the back at the same keel lie 
eould feet crepitation m tire axillary soft tissues 
and in the baek He was immediately gieeit a 
quarter gram of morphine sulphate and suit to 
die hospital bv ambulance 


Past History — Two years before, in football, 
he iractured two nbx on the left side General 
health was good, and he participated in school 
athletics 

/minfy History — Xot remarkable 
Physical Examination — Thorax large, swol 
kn, discolored area about eight inches in diame 
ter centering over die seventh or eighth nb m 
the right axillary hue The tissue crepitated on 
palp lUou Resistance below nght costal re- 
gion and elevation of diaphragm noted Res 
piratum painful but aeration of the nght lung 
normal except that the diaphragm was high and 
immobile (fogs I and 2) 

Pulse, <>2, temperature, 9S(J°, respiration, 
IS, hemoglobin, Wo per cent, white blood 
cells, 22,210 (March 2b, 19.37) 

Clinical Course — Second day temperature, 
100 S°, pulse, 100, respiration, 30 Sixth day 
temperature, 9M>°, pulse, SO, respiration, IS 
Patient left hospital with some tenderness in 
right side but fairly comfortable 

He was examined frequently after leaving the 
hospital These examinations revealed a lovv- 
t ring of the diaphragm and lessening of the sub- 
diaphragmatic dullness Patient was comfort- 
tble, keeping to his bed most of the day under 
protest- On April 21. 1037, after an \-rav exam 
illation, he had distressingly sharp pains around 
the region of the umbilicus These continued 
and then partially subsided after five or six 
days, increased again, with elevation of tem- 
perature m afternoons, and with respiratory' 
embarrassment. 

The patient was re admitted to the hospital 
on Vpnl 2b, 1037 His roentgen examination 
w as as show n m T igurc 3 Temperature, 100 0 , 



Fig 1 Examination made im- 
mediately aher the wjury shows (11 
emphysema in the soft tissue over 
lying the right side of thorax, (-1 
lungs negative heart not reniar 
able 


Tig 2 Decrease of air m soft 
tissue of lhe chest wall, sub dia 
phragmatic hemorrhage (March 
27 1037) 


Fig 3 Sudden onset of pain m 
right chest dyspnea and cough 
(April 20 1937) Rjght pleural 
sac filled with blood proven by 
paracentesis, collapse of lower 
middle and most of upper lobe 
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irom 60 to 100 kv or more, and with an 
intensity of from 60 to SO ma (except 
Djan, 15 to 25 ma ) The roentgeno- 
scopic method was originated in 1910 by 
Lomon and Comandon, who utilized an 
objective of F 1 55 In 1928, Luboshez 
presented to the Congress at Stockholm 
an objective with a focus of 1 Later on, 
followed m succession J anker F 0 99, 
Russell Reynolds F 0S5, Djan F 0 75 
to 0 55, and at last, in America F 0 50 
(. B ) Direct Roentgen Cinematography 
— Aside from the experiments by Prof 
Groedel, of Bad Nauheim, earned out 
through the aid of the firm Siemens, Reim- 
ger-Veifa, of Berlin, and those by Porcher, 
of Pans, in 1926, up to the present time 
this method has not been in existence at 
all Groedel’s and Porcher’s efforts, un- 
fortunately, were failures and remained 
almost entmely unknown 

Four years ago, after many technical 
experiments and calculations intended to 
solve the mechanical difficulties, I became 
convinced that this method could actually 
be put into practice, and after two years 
of hard work, I succeeded in developing 
my first roentgen cinematographic ap- 
paratus (Fig 1) My object was not to 
roentgen cinematograph entire organs but 
to reproduce the cinematic picture of 
parts of diseased organs, the study of 
which has practically escaped the roent- 
genoscopic method, and even ordinary 
roentgenoscopy, for instance, the gall 
bladder, the urinary system, hysterog- 
raphy, etc My aim was to develop a 
practical method using only ordinary ma- 
terial, generator tubes, films, screens, etc , 
capable of bringing some light upon the 
normal and pathologic morphology of the 
organs in question In order to attain this 
object, I produced two apparatus 

The first apparatus, with reel film, is 
based upon the principle of the ordinary 
motion picture machine, with intermittent 
motions by a Maltese cross The diffi- 
culties of adaptation at the outset lay in 
the size of the film to be employed, as each 
picture measured 120 X 140 mm, and 
later, m the necessity of using intensifying 
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an arbitral} plane, 1 -B C, of an object (ob- 
ject not shown m figure). depth h above the 
plane ot the film 1 he' problem nn oh ed is the 


Pi 



(1) Line V F 1 Y is drawn upon a sheet of 
iper 

(d) \ ector image PFl -1 1 is measured on 

F.i 



reconstntetimi of figure ABC from its image, 
1 1 if 1 C 1, and the relocation of tins re con 
stnicted plane, so that it bears the same posi 
tion m space as the original plane 

Point r 1 represents the target position, 
height II above the plate (Fit 1/) Point 
1 b 1 represents the vertical projection of 
b I, rav V F \ F I being a perpendicular (or 
central) ra) Distance R 1 (radius vector) 
represents the distance separating point A 
from cc'ntrat ra> V F 1 F I Lint I F 1 A 1 
represents the image of radius vector, R-A 
(radius vector image) Point P..1, represents 
the vertical projection of point A Point P.4 
lies along the radius vector image (V F 1 A 1) 
at a distance from V F 1 equal to the radius 
vector (VFl-VA = R-A ) 

’1 he vertical projection of a point in space, 
accordingly, may be represented on the radio- 
graph by finding its radius vector distance 
(R-A), and by measuring this distance along 
the radius vector image as depicted on the 

radiograph ... , 

Radius vector distances may be determined 
from radiographs by the following simple con- 
struction (Fig 2) 


the radiograph, and transcribed to the sheet 
along line P F I — Y 

(})} FI Fl is drawn perpendicular to 
P b 1 — Y and equal to II (target-film dis 
tauce) 

(1) R— A is drawn perpendicular to V F l — 
Fl, height h (plane film distance) above 
I ri—y 

(o) Pouits 4 1 and F 1 are joined 

(<>) Line A 1 F 1 intersects R~Z m 4 

(7) Distance R — A represents the radius 
vector distance sought (compare Fig 2 with 
Fig 1) 

The vertical projection, VA, of point A is 
then located on the radiograph m the manner 
indicated above 

In the same maimer the vertical projections 
of points B and C are obtained The vertical 
projections, so determined are then joined by 
appropriate lines, thus delineating the recon- 
structed plane (proof omitted) 

By elevating a transcription of the recon- 
structed plane the distance, h, the plane is re- 
located (localized) in its proper position in 
space 

In a like manner, other planes of the object 
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Fig 3 


Fig 4 


on an axis, bearing a primary senes of 
retaining rods which keep the films between 
the intensifying screens (Fig 5) At this 
moment the film is immobilized by a com- 
pressor, similar to that of the preceding 
apparatus during the exposure, then 
other releasing rods lead it to a receiving 
magazme (Fig 6), where a system of hooks 
insures the release and the piling of the 
films m a receptacle, which is closed by a 
sliding cover, after which it is taken to the 
dark room 

For roentgen cinematography of the cavi- 
ties of the organs of the human body, the 
image of which is usually veiled by the ob- 
lique and secondary rays, I place before the 
camera gate and lens a movable, anti-diffu- 
sion, rotating grid The speed of displace- 
ment of the rotatmg grid may be regulated 
independently from that of the other parts 
of the apparatus I use a rotation speed 
of 240 turns a minute Since the only 
movable anti-diffusion appliance that could 
be fitted to my apparatus was one with 
continuous rotation, I chose the Siemens 


rotary model, but m so doing a great dif- 
ficulty had to be overcome Indeed, smce 
I could not, for such a short exposure, 
dimmish the area of the image, which was 
already reduced by registering on it the 
axis of rotation encircled by some halo, I 
decentered the anti-diffusor in such a 
manner that only the most marginal por- 
tion possible was used, namely, that with 
the greatest displacement speed, but with 
this system I found m the median portion 
of the image some streaks formed by the 
lead strips I decentered the tube a trifle 
(2°) so that the normal ray should slant 
slightly toward the periphery , thus, with- 
out distorting the image, I avoided the 
streaks previously mentioned by affording 
the rays a better passage between the 
strips of the anti-diffusing grid 

It is evident that with the anti-diffusion 
grid I do not obtain 16 images a second 
when usmg the potentials which I have 
specified, and which, while giving a satis- 
factory return, guarantee at the same tune 
the integrity of the tube I have obtamed 
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Editors Ai t'e — Will sL^rctariL of societies please eo- 
opertte witU tilt 1 ditor b> supplying Umi with 
inform moil fur tin-. action 

CVLIFORNtV 

Latifornus \(cJical Issucuttiun Sec ton on ILidi 
ology — Ctunrman John D lawsuit, MD IdtJo 
Califoruu State Uhlg Sacramento Recre ary, Karl 
M HottoiT, M D l't.0 VONhlrc UK it loiVngtlcs 
Meets annually with California Medical Assotialion 


Los Ingelei County \fclunt luacistton Radwlogttal 
Rei'ion — President John l Chapman, M D PAN 
Madison \v c Poodeno, \ see president, C \ 

I ilyulahl, M 1) 1211 Shatto St , 'ucre'ary Mtrl L 
I'mdcll M D t>7h South Itrtis \ve 7 remitter 
Henry biiurc M D 1111 llo|>cSUcU Mrctscvcry 
second Wednesday of month at Cmiuty “society 
Budding 


Pact) c Roentgen Club — Cnatrinan, Raymond G 
Taylor M D , 1212 Slulto it l os \ngcles Secre 
tary l Henry Carlaml M D 150 Sutter St San 
l ranctsto 


San bra ncnca Radiological Society — Secretary, L H 
Carlaml M D , ISO Sultir Street Metis monthly 
on first Muud ty ut 7 IT I'M alternately at Tolaml 
Hall and Lane Hall 

COLORADO 

Denver Radiological Club — President Joint S Bous- 
log M D , 21tl Metropolitan Bldg , Vice president 
Sanford Withers, M D , 101 Republic Bldg , Seen 
lory, Lrnst A Schmidt, M D , Colorado General 
Hospital, treasurer, II 1* Brandenburg MD, 
105 Metropolitan Bldg Meets third Tuesday of 
each month ut homes of members 

Connecticut 

Connecticut Stale Medical Society, Section on Radi 
ology— Chairman, Kenneth K Kinney, MD, 29 
North Street, Wiilmiantic, Vice chairman Traucis 
M Dunn, M D , 100 State Street, New London 
Secretary Treasurer, Max Chinan, M D , 2-42 Trum- 
bull St , Hartford Meetings twice annually m May 
and September 
DBLAWARB 

Affiliated with Philadelphia Roentgen Ray Society 


Cl OKCl l 

Georgia Radiological Society — President, James J 
ClarL, M D , Doctors Bldg , Vtlanta, Vice president, 
U illuun I" Labe, M D , Medical Arts Bldg , Atlanta, 
Secretary Treasurer, Robert C Pendergrass MD, 
Prather Clinic, Americus Meetings twice annually 
HI Nov ember and at the annual meeting of the Medi 
cal Association of Georgia m the spring 

ILLINOIS 

Ci irjjo Roentgen Society — President, David S Beilin 
M D , dll Gortield Avc , Vice president, Chester J 
Clullciifccr, M D 3117 Logan Blvd , Secretary- 
T reasurer. Roc J Mater, M D , 7752 Halsted St 
Meets second Thursday of each month September 
to May, except December 


Illinois Radiological Society — President, Cesarc 
Gianturco, M D , 002 W University Avc Urbana, 
Unc president, I red H DccLcr M D S02 PeonaLife 
Bld„ , Peoria Secretary Treasurer , Edmund P Halley, 
M D 9t>S Citizens Bldg , Decatur Meetings 
quarterly by announcement. 


Illinois State Medical Society, Section oj Radiology — 
President Roswell T Pettit, M D 728 Columbus 
St., Ottawa Secretary Ralph G Willy M D 1133 
N Leavitt St , Chicago 

INDIANA 

Indiana Roentgen Society — President, J N Coffins 
M D 23 C Ohio St , Indianapolis President elect 
Stanley Claris, M D , 103 N Mam St , South Bend, 
Vice president, Juan Rodriguez, M D , 2903 Fairfield 
Ave I ort Wayne, Secretary Treasurer, Clifford C 
Taylor, M D , 23 E Ohio St , Indianapolis Annual 
meeting in May 

IOWA 

The Iowa \ ray Club — Holds luncheon and busi- 
ness meeting during annual session of Iowa State 
Medical Society 

MAINS 

See New England Roentgen Ray Society 
MARYLAND 

Baltimore City Medical Society, Radiological Section 
Chairman, Marcus Ostro, M D 1310 Eutaw Place 
Secretary H E Wnght, M D 101 W Read St , 
Baltimore. Meetmgs second Tuesday of each 
month 


FLORIDA _ , , _ 

Florida State Radiological Society —President, Gerald 
Raan M D , 108 S E First St , Miami, Vice-press- 
Si H O » Brown, M D , 404 First Naf.BanL Bldg . 
Tampa, Secretary-Treasurer, H B McEuen M D . 
120 W Adams St Jacksonville 


MASSACHUSETTS 

See New England Roentgen Ray Society 

lUCUIGAN 

Detroit X ray and Radium Society — President E W 
Hall, M D , 10 Peterboro Street Vice president 
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Fig 3 


Fig 4 


on an axis, bearing a primary series of 
retaining rods which keep the films between 
the intensifying screens (Fig 5) At this 
moment the film is immobilized by a com- 
pressor, similar to that of the precedmg 
apparatus during the exposure, then 
other re 1 easing rods lead it to a receiving 
magazine (Fig 6), where a system of hooks 
insures the release and the piling of the 
films m a receptacle, which is closed by a 
sliding cover, after which it is taken to the 
dark room 

For roentgen cinematography of the cavi- 
ties of the organs of the human body, the 
image of which is usually veiled by the ob- 
lique and secondary rays, I place before the 
camera gate and lens a movable, anti-diffu- 
sion, rotating grid The speed of displace- 
ment of the rotating grid may be regulated 
independently from that of the other parts 
of the apparatus I use a rotation speed 
of 240 turns a minute Since the only 
movable anti-diffusion appliance that could 
be fitted to my apparatus was one with 
continuous rotation, I chose the Siemens 


rotary model, but m so doing a great dif- 
ficulty had to be overcome Indeed, since 
I could not, for such a short exposure, 
dimmish the area of the image, which was 
already reduced by registering on it the 
axis of rotation encircled by some halo, I 
decentered the anti-diffusor in such a 
manner that only the most marginal por- 
tion possible was used, namely, that with 
the greatest displacement speed, but with 
this system I found m the median portion 
of the image some streaks formed by the 
lead strips I decentered the tube a trifle 
(2°) so that the normal ray should slant 
shghtly toward the periphery , thus, with- 
out distorting the image, I avoided the 
streaks previously mentioned by affording 
the rays a better passage between the 
strips of the anti-diffusing grid 

It is evident that with the anti-diffusion 
grid I do not obtam 16 images a second, 
when usmg the potentials which I have 
specified, and which, while giving a satis- 
factory return, guarantee at the same time 
the integrity of the tube I have obtained 
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bctli s Hospital, Youngstown, Secretary Treasurer, 
Harry Hauser, M D Cleveland City Hospital 
Cleveland Meetings at G 30 p si at Cleveland 
Chamber of Commerce Club on fourth Monday of 
each month from October to April inclusive 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists) — President, George 
Benzmg, M D , St Elizabeth Hospital Covington 
Ky , Secretary-Treasurer, Justin E McCarthy M D , 
707 Race St , Cincinnati, Ohio Meetings held third 
Tucsda) of each month 

PENNSYLVANl V 

Pennsyhama Radiological Society — President, Sjd 
ney J Hawley, M D Gcisuiger Memorial Hospital 
Danville, First Vice president, William J McGregor 
MD 744 Franklin Ave , Wilkmsburg, Second Vice 
president Oscar M Weaver, M D 12 S Mam St 
Lewistoirn, Secretary Treasurer Lloyd E Wurstcr 
MD, 416 Pine St, Williamsport, President elect 
Charles S Caldwell, M D 520 S Aiken Ave Pitts 
burgh Annual meeting, May, 19JS Enact dale 
and place to be decided 


Philadelphia Roentgen Ray Society — President 
Thomas P Laugliery, M D , Germantown Hos- 
pital, Vice president, Elivood E Downs, M D 
Jeans Hospital Vox Chase Secretary, Barton H 
Young M D Temple University Hospital, Treas- 
urer, R Manges Smith M D Jefferson Hospital 
Meetings first Thursday of each mouth from October 
to May Thompson Hall College of Physicians 19 S 
22nd St 8 15 p M 


The Pittsburgh Roentgen Society —President, F J 
Schumacher, M D , Jenkins Arcade, Secretary H N 
Mawlnnney, M D , Mercy Hospital Two Fall and 
two Spring meetings at tune and place designated by 
president 
RHODE ISLAND 

See New England Roentgen Ray Society 
SOOTH CAROLINA 

South Carolina A ray Society —President Robert B 
Taft M D 105 Rutledge Ave Charleston Secre 
lory Treasurer Hillyer Rudisill, M D Roper Hos- 
pital. Charleston Meetings in Charleston on first 
Thursday in November also at time and place of 
South Carolina State Medical Association. 

SOOTH DAKOTA 

Meets with Minnesota Radiological Society 


TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 
monthly in alphabetical order Meetings second 
Tuesday of each month at University Center 

Tennessee State Radtological Society — President, H S 
Shoulders M D 240 Doctors Bldg , Nashville, 
Vice president S S Marchbanks, M D , 508 Medical 
Arts Bldg , Chattanooga Secretary Treasurer, Frank 
ltn B Bogart M D , 311 Medical Arts Bldg, Chat 
tanooga Meeting annually with State Medical 
Society in April 
TCVAS 

Texas Radiological Society — President R G Giles 
M D , Medical Arts Bldg San Antonio, President 
elect, Jerome H Smith M D Shannon West Tezas 
Memorial Hospital San Angelo First Vice president, 
C F Cratn M D , 410 Chaparral St Corpus 
Christ i, Sicond Vice president, M H Glover, M D , 
904 Silt St , Wichita Falls Secretary Treasurer, 
G D Carlson M D , 3121 Bryan St , Dallas Meets 
annually San Antonio is place of meeting Oct 22 
1D3S 

\ ERAIONT 

See New England Roentgen Ray Society 
VIRGINIA 

Radiological Society of Virginia — President F red M 
Hodges, M D 100 W Franklin St Richmond, 
Vice president L F Magruder M D , Raleigh and 
College Aves , Norfolk Secretary, V W Archer 
M D University of Virginia Hospital Charlottesville. 

WASHINGTON 

Washington State Radiological Society — President, 
H E Nichols M D Stimson Bldg Seattle Seat 
tary T T Dawson M D Fourth and Pike Bldg 
Seattle Meetings fourth Monday of each month at 
College Club 
Wisconsin 

Milwaukee Roentgen Ray Society — Secretary S 4 
Morton, M D , Columbia Hospital Mdwaukee 
Meets monthly on first Friday 

Radiological Section of the Wisconsin State Medical 
Society — Secretary Russel F Wilson, M D , Beloit 
Municipal Hospital, Beloit Two-day annual meet 
mg m May and one day tn connection with annual 
meeting of State Medical Society in September 


University of Wisconsin Radiological Conference — 
Secretary, E A Pohle M D , 1300 University Ave 
Madison Wis Meets every Thursday from 4 to 5 
PAi Room 301 Service Memorial Institute 
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the transfer is easily made As advan- 
tages we must mention the extreme clear- 
ness of the images, the slightest details of 
which are brought out, furthermore, each 
image of the original film constitutes an 
ordinary roentgenographic document which 
may be studied at leisure 

HI OUTLOOK FOR THE FUTURE 

At the Radiologic Congress in Vienna, 
last September, the great question of 
roentgen cinematography was the order of 
the day There the consensus was, not- 
withstanding the technical efforts of the 
last few years, of which the indirect 
method was the only one to profit, that the 
method had not made any important 
progress smce the International Congress 
of Zurich Practically speaking, the ab- 
dominal organs always escape investiga- 
tion, as might have been foreseen from the 
shortcomings of roentgenoscopy, upon 
which the method is based 

The direct method, on the contrary, has 
already proved the important r61e it is 
capable of playing, as has been shown by 
its application to the study of normal and 
pathologic physiology of the urinary tract 
(plenary session of the International Con- 


gress of Vienna, September, 1936) * The 
revelations that this method has brought 
to the study of the urinary function can be 
brought to the study of other organs also 
gall bladder, rugse of the gastric mucous 
membrane, arteriography, encephalogra- 
phy, etc Up to the present time, direct 
roentgen cinematography has not profited 
by any technical progress, but I expect 
soon to do away with the obturator by 
interrupting the emission of the rays, during 
the displacement of the film , by so doing, 
the exposure can be doubled without affect- 
ing the tube 

This modification will permit the use of 
tubes with a focus of from 1 to 2 mm , as 
the necessary changes are weak, and, 
thanks to the fineness of this focus, the 
use of the anti-diffusion grid may be dis- 
continued In closing, let us hope that the 
tube manufacturers will adapt their tubes 
to roentgen cinematography By improv- 
ing the cooling of the anti-cathodes, they 
will permit longer exposure or greater inten- 
sity, preserving at the same time these tubes 
for the routine work of the laboratory 

1 Title of the paper La radioewematographie 
directe du Dr Van de Maele appliqu£e d l’4tude de la 
physiologie normale et pathologique des voles unnaires, 
par le Dr F Stobbaerts urologue Bruxelles 
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tion is clearly not indicated An example of 
this group is a small, localized, definitely oper- 
able carcinoma treated by the radical surgical 
operation in which the clinical findings, opera- 
tive findings, and pathologic examination com- 
bined to mdicate that the local disease has, 
m all probability, been removed If the ax- 
illary lymph nodes are not involved micro- 
scopically, this supposition is greatly strength- 
ened Even m the presence of microscopi- 
cally involved lymph nodes, however, local re- 
currence m the axilla almost nev er occurs follow- 
ing complete axillary dissection when the lymph 
nodes are small, movable, and have not ex- 
tended to the apex of the axilla 

(2) Cases m which prophylactic post-opera- 
tive irradiation is clearly indicated Examples 
are cases in which the operation has been in- 
adequate, or in which the completeness of the 
operation is in doubt, also cases in which the 
lesion was considered to be operable and 
found at operation to have been inoperable, 
or cases in which clinical and pathological 
evidence mdicate that the carcinoma is of the 
type which has a tendency to wide subdermal 
lymphatic permeation 

(3) A borderline group in which the treat- 
ment of each case has to be decided upon its 
own merits, taking into consideration all 
factors including the age of the patient, her 
general condition, and co existing disease 

The question naturally arises as to whether, 
instead of attempting to select the cases m 
which post operative irradiation therapy is 
indicated, it may not be safer to treat the entire 
group The argument against this attitude 
may be stated as follows A complete cycle 
of prophylactic post-operative irradiation with 
adequate doses cannot be regarded as an en- 
tirely harmless procedure The age of the 
patient and complicating diseases must be 
taken into consideration Thus, if a radical 
operation has been performed upon a strictly 
operable and localized carcinoma of the breast 
and the axillary lymph nodes are found to be 
free of metastasis microscopically, and the 
patient is either very old or suffering from 
one of the constitutional diseases, post- 
operative irradiation is clearly contra-indicated 
for the chances of local recurrence under 
these conditions are so slight and the increased 
chances of cure so mail that it does not seem 
reasonable to ns upsetting the patients 
general condition £c r these indefinite and limited 
advantages It seems more logical to weigh 


the opposing factors in each case before a de 
eision is made and ask the question whether 
the chances of local recurrence and incr eas ed 
curability as indicated by the clinical and 
pathological evidence are greater than the nsk 
involved 

Max Cutler, M D 
21 West Elm Street, Chicago, Illinois 


ANNOUNCEMENTS 

NEXT ANNUAL MEETING 

The meeting, as already announced, will be 
held at Pittsburgh, Pennsylvania, in the Hotel 
William Penn, from Sunday, November 27, 
through Friday, December 2, 193S 
The usual routine of the Scientific Sessions 
will be x'aned somewhat this year from that of 
recent years The morning sessions will be 
held m the Main Assembly Hall and will consist 
of papers on general subjects, as usual In the 
afternoons there will be two sessions, running 
simultaneously in two rooms, devoted to Diag- 
nosis and Therapy, respectively The after- 
noon sessions will be devoted exclusively to 
symposia under the leadership of ten outstand- 
ing radiologists 

Following the afternoon Scientific Sessions 
there will be a senes of one-hour climes on 
vanous subjects In some instances these will 
supplement the papers given m the general 
sessions where the tune is necessarily limited 
An innovation this year will be the so called 
“Refresher Courses” which are intended to 
thoroughly review the fundamentals of certain 
subjects by men of national reputation along 
these lines These will be under the direction 
of the Publicity and Educational Committee of 
which Lewis G Allen, MD, is chairman 
Further details of these will be gixen in a later 
issue 

Those desiring to present contributions for 
the general program should get m touch with 
the Program Committee 


AMERICAN RADIUM SOCIETY 

The Thirty-third Annual Meeting of the 
American Radium Society will be held in San 
Francisco, June 13-14, 193S Headquarters 
for the meeting, the dinner, and the Janeway 
Lecture will be at the Clift Hotel, Geary and 
Taylor Streets 
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point the fact that there are several tumors 
mstead of one indicates m a broader sense 
that multiplicity of tumors constitutes a 
malignant element as compared to singu- 
larity of t um ors On the other hand, from 
my records bladder carcinomas are usually 
smgle The following table emphasizes 
this 


CONTROLLED CASES 

Smgle 

Multiple 


73 

23 


UNCONTROLLED CASES 

Smgle 86 

Multiple 35 

CARCINOMA REGISTRY GRADED CASES 

Controlled cases 47 

Uncontrolled cases 66 


FACTORS INFLUENCING TYPE OF THERAPY 

(A) Size of Tumor — Small tumors, 
papillary or infiltrating, are best treated 
cystoscopically by radon seeds implanted 
or radon applications Large tumors, if 
papillary, are treated by suprapubic radon 
implants Large tumors if infiltrating, 
are treated by methods outlined below 

(B) Grade of Tumors — Lower grades 
of malignancy (I and II) are treated as 
above outlined Higher grades of malig- 
nancy, particularly Grade IV, are treated, 
if possible, by external irradiation and 
cystoscopy 

(C) Position of Tumors — When tumors 
of the bladder base (75 per cent of all 
bladder tumors) are encroaching upon the 
ureters or internal urethra, radiation ther- 
apy is superior to operative removal 

(D) Condition of Kidneys — If the kid- 
neys are infected, the ureters and kidney 
pelves dilated, then cystoscopic treatment 
by radium is superior to the open opera- 
tion The suprapubic operation and the 
massive implantation of radon seeds add 
to the infection The implantation or 
apphcation of radium cystoscopically can 
be done in divided treatments 

Comparison betueen Surgical and Radia- 
tion Results — Probably the best surgical 
five-year results in bladder cancer are 25 
per cent controls These surgical results 


are computed on the total number of cases 
in which the tumor could be removed 
surgically Obviously there are a large 
number of cases in which surgical interven- 
tion is impossible, and which the surgical 
statistics do not include Our radiation 
statistics include all cases in which the 
cancer is beheved to be confined to the 
bladder The size of the carcinoma has 
not prevented an attempt to cure it The 
radiation results, if we can report 24 per 
cent five-year cures, must obviously be 
better than the surgical results 

Disadvantage of Radium Treatment — 
The implantation of seeds mto an infected 
tumor increases the amount of infection 
present A slough is always formed and 
this presents a focus of increased infection 
This slough may become mcrusted with 
calcareous deposits and stone formation 
may result Asepsis and a certain amount 
of antisepsis helps obviate this condition 
Cleansing of the bladder with antiseptic 
washes before and after cystoscopic im- 
plantation, extreme care m the suprapubic 
approach, and painting of the tumor base 
with mild solutions of iodine before radium 
implantation all help If the tumor is 
badly infected, however, nothing will 
prevent severe infection and cystitis and 
bilateral pyelonephritis 

Vesico-vagmal fistula m female patients 
occurs I have had three such m the 
above series one is dead, one hved five 
years and then died of an acute kidney 
flareup, one has gone about two years 
and is reasonably comfortable after a skin 
implantation of the dilated meter of her 
smgle kidney 

Suprapubic versus Cystoscopic Radiation 
— Not only the size of the tumor but the 
infection of the tumor and the condition of 
the kidneys should determine the method of 
treatment, whether suprapubic or cysto- 
scopic We are steadily leaning more and 
more toward the cystoscopic treatment 
If the tumor is ulcerated and infected and if 
the kidneys are hydronephrotic, the su- 
prapubic implantation of a large amount of 
radon is a dangerous procedure from the in- 
fection standpomt 
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The booh is written in a humerous \em 
which makes reading it a delight, and it is 
well illustrated with amusing drawings 
Whimsical and instructive, this little volume 
should be required reading for all technicians 
and nurses who handle radium Its stud) 
would serve to prevent much of the loss, worry, 
and work connected with the search for and 
recovery of lost radium 


Das Veytrikulogramw (The Ventriculogram) 
By Erik Lysholm, Dozeut fur Medizin, 
Radiologic, Bertil Edenius, and Hans 
Sviilstedt, Assistenten am Rontgeninstitut 
Part II, Die Scitenvcntrikel (The Lateral 
Ventricles) Supplement XXV, Acta Ra- 
diologica A volume of 199 pages, with 2S4 
illustrations Published by P A Norstedt 
& Sons, Stockholm, Sweden, 1937 Price 
15 Kr ($4 20) 

Although this monograph is identified as 
Part II of Lysholm’s series on \ entnculography, 
it is the last of a group of three volumes to 
appear This phase of the subject has been 
considered m the same concise and practical 
manner as in the antecedent volumes Col- 
lectively these three volumes constitute the 
most practical and informative text on ven- 
triculography that has appeared in any lan- 
guage American readers wall find the German 
text easy to translate and well worth the effort 
involved 

To facilitate the discussion of tumors 
affecting the lateral ventricles, Lysholm has 
classified the material in the following manner 
(A) Convexity tumors (without displace- 
ment of the temporal horns) 

I Medial or Parasagittal Tumors 


Group I Anterior frontal tumors 
Group II Posterior frontal tumors 

Group III Fronto-parietal tumors 
Group IV Parietal tumors 

Group V Occipital tumors 


(C) Central Tumors (from the corpus stn 

atum, thalamus and their immediate 
vicinity) 

(D) Intraventricular Tumors 

(E) Tumors originating from the septum 

pellucidum and corpus callosum 

Each classification and group is discussed 
individually, giving significant statistics, gen- 
eral v entneulograpbie characteristics, and sum- 
manes of typical cases together with ventneu- 
iograms and tracings It is difficult to see how 
this important subject could be presented in a 
more logical and instructive manner The 
illustrations are excellent and the whole manner 
of presentation is a tribute to a good teacher 
who knows his subject 


Traumatismes du Pied et Rayons X (Trau- 
matisms of the Foot and the X-rays) By 
Etienne Destot Preface by Dr Alexis 
Carrel Second Edition A volume of 
292 pages, with 156 figures Published by 
Masson et Cie, Pans, 1937 Pnce 45 fr 

This v olume was first conceived and written 
by Destot some years ago He, having died in 
191S at Chatillon-sur Seine, the material laid 
unpublished With the permission of Madame 
Destot, Gallois and Japiot have edited the 
matenal, the text being as nearly as possible 
as originally wntten, these pupils of Destot 
having added only some roentgenograms 
The author first gives an extensive discussion 
of the bony anatomy of the foot and leg, then 
goes on to a rather extensive classification of 
fractures of the malleoli This is followed by a 
chapter in which he discusses the pathogenesis 


j originating from the anterior one-third of the 
( longitudinal sinus 

j originating from the mid one-third of the 
| longitudinal sinus 

J originating from the posterior one-third of 
( the longitudinal sinus 


II Lateral Tumors (including tumors 
of the fissure of Sylvius) 

(B) Basal Tumors (including temporal tu- 
mors) 

I Subfrontal 
II Supra- and intrasellar 

III An tenor temporal 

IV Postenor temporal 


of these fractures and a discussion of the acute 
fractures of this region This subject is very 
extensively discussed and while the termin 
ology and nomenclature used are somewhat at 
variance with ours, yet the subject matenal is 
there and well presented and illustrated 
The author then goes on to a discussion of 
old fractures about the ankle The various 
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A REFLECTING PHOTOELECTRIC 
ERYTHEMA EVALUATOR 

A PRELIMINARY REPORT 
By O R, TROJE, M D , Fairfield, Alabama 

Spectrophotometnc color analysis is, of 
course, not new and is said to have been first 
used by Sheard and Sanford, of the Mayo 
Clinic, in 1928, for hemoglobin estimations 


gets close enough for practical purposes It 
may have a potentiometer across one of the 
end cells Other solutions would be the con- 
stant wattage transformer or some of the V T 
voltage regulating devices now on the market 
The principle of operation depends entirely 
on the current fluctuation produced in a 
barrier plane type photoelectric cell by the 
variations in intensity of luminosity striking 
its surface, due to the variations m skin shade 


WIRING DIAGRAM 



Fig- 1 


Their method was possibly an adaptation from 
the industrial field to the clinical laboratory, 
while mme is merely an attempt to make 
practical use of the same principle in the radio- 
logical field Each method, of course, has its 
obstacles, the most important of which is the 
production of an unvarying base current and 
\oltage i e , wattage Perfection in this is 
obviously impossible, but the storage battery 
"hen in good condition and freshly charged 
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or complexion which are reflected into the 
photoelectric cell by an especially designed 
illuminator The fluctuation is read off on a 
microampere meter properly inserted m the 
circwt At present, I am still usmg a 0 to 1 

n Ti? a ^ P ^ e r- met f Wlth 5 ' 000 ohms in senes 
with the P E cell, and an ordinary Pese Mag- 

mcell By improving the quality of my 
units and increasing the resistances I will be 
ame to get a response to much narrower dif- 
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CHAMBERLAIN AND TAFT 

tent, establishing a ■'zero” on the shin ot her 

“/'eSTS 1 me^at while I hope this 
idea tils some originality and ment I m ahe i no 

^re^e^sTol ' to-day could by 
eliminating the personal equation, be gi 
real meaning 

ancient arthritis 

Hv F BURNHAM CHAMBERLAIN Curator of 
By Mammals Charleston Museum 

ROBERT B TAFT, M D ^Charleston, South Carolina. 

While it is well known that arthritis is a very 
nkU caTe having been found in the skeletons 

JSi & hudingof eindenee o^ 

disease in what may well be called the shadowy 

P “n S Octobm rt l 1 937! n the e Charleston Museum 
received two large molar teeth dug up on John 
Island near Charleston, S C The digging of 
a boat shp on the edge of a wa ^r creek 
had brought to hght a number of fragments of ( 
bone, some molar teeth, and parts of tusks , 
Investigation and subsequent excavation dis- 
dold a deposit of broken bones and a few 
molars of aWstodon, Marnnut s P Jy mg on 
the creek edge near the ow water mark and at 
a depth of approximately six feet The lossil 
iferous layer is composed of silt with c<msi ’ 
erable vegetable matter present , above this bed 
is a three-foot stratum of hard sand, this in turn 
being topped with about three feet of marsh- 
beanng mud The bones of tins depos lt were 
so soft that removal proved difficult Th 
the animal was an old adult is evidence y 
the worn condition of the molars, its age is 
placed as late as, if not post-, Pleistocene 
P The fossil elephants, both mastodons and 
mammoths, were widely distributed both m 
time and space, the former known from the 
mid-Miocene (about ten million) to the end of 
the Pliocene (about one to six million) years 
ago in the Old World, and until the late Pleisto- 
cene in America The Pleistocene period is 
considered by geologists to have covered from 
ten thousand to one million years Remains 
have been found in Europe, Asia, and North 
America Certain it is that early man knew 
these huge animals, and there is ample evidence 
of their contemporary existence, at least in the 
Old World Now it appears that early man 
and the mastodon had more in common than 
mere acquaintanceship, as tins particular beast 


ANCIENT arthritis 


761 



Fig 1 

fixV 

jjjk* 'j 

- V, ' - v / i 



Fig 2 

suffered from osteo-arthntis of the same type 
seen by every radiologist to-day 

In excavating some of the above-mentioned 
material, we uncovered two thoracic vertebra; 
lying together as if in them original position 
On removing the surrounding mud and sand, we 
found that these vertebne were connected by a 
broad band of bone between then ventral sur- 
faces A radiograph (Fig 1) showed this con- 
necting band definitely to be of bone, eliminat- 
ing all reasonable doubt as to the diagnosis 
The splintered appearance is probably due to 
the drying out after removal from the mud 
The photograph (Fig 2) shows the specimen 
m the same position as seen m the radiograph 
Several of the nbs showed heavy proliferation 
of the cortex Many other fragments of the 
skeleton show similar changes though to a lesser 
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CIuuc at the University of Budapest Of the 311 
cases of pelvic inflammatory disease, 102 were acute 
and subacute and 209 chronic Of the first group SO 
per cent were cured and of the second group 07 per 
cent The condenser field method was used with the 
electrodes at 5 to 10 cm from the skin Applications 
varied from 5 to 20 minutes, depending on the acute- 
ness of the inflammation 

A study was also undertaken m order to determine 
the effect of short wave therapy on menstruation 
Seventy eight test cases were used m 72 per cent the 
period was normal, m 14 per cent there was slightly 
more bleeding, and in 12 per cent the period lasted 
longer It is concluded, therefore, that short wave 
therapy is not contra indicated during the menstrual 
period Ninety six cases of dysmenorrhea were also 
treated and in 70 per cent there was improvement or 
cure Individualization of the therapeutic approach 
is important and the dosage must be carcfullj con- 
trolled 

Ernst A Pout-n M D Ph D 


evidence of Improvement m a large number of these 
patients, those receiving the largest doses were most 
benefited Irradiation relieved cardiac pain in pa 
tients who did not have aortic insufficiency There 
were no harmful effects noted, although unpleasant 
radiation reactions appeared m about one-half the cases. 
The patients with low grade activity and free from any 
evidence of congestive heart failure fared best The 
nature of the benefits produced by irradiation therapy is 
unknown The method promises to be of some sig 
mficance in the treatment of properly selected cases. 

G E Burch, M.D 


Right sided Descending Aorta. G Soled Bull 
et Mem Soc Radiol Med de France, January, 1937, 
25, 15 10 

A ease of right sided descending aorta is presented 
which is evidently not due to congenital anomaly, but 
to a combination of syphilitic aortitis with elongation 
and a left kyphoscoliosis 

S Richard Beattv, M D 


Spontaneous Separation of Symphysis Pubis C 
Schaap Nederl Tijdschr v Geneesk , May 29, 
1937 pp 2510-2514 (Reprinted by permission from 
British Med Jour , July 24, 1937 page 10 of Epitome of 
Current Medical Literature ) 

The author, who records an illustrative case, states 
that spontaneous symphysiolysis is a very rare occur- 
rence Wishne and Mayer quote three senes of sta- 
tistics according to w hich it was seen only once in 30,000 
deliveries, four times in 80 000 and three times in 
94 000 During pregnancy, owing to the increased 
blood supply in the pelvis, the ligaments of the different 
joints become loose, so that an increased mobility of the 
symphysis and sacral joints develops and the symphy- 
sis can be moved 5 mm in a horizontal and vertical 
direction The symptoms are as follows (1) There is 
pain in the symphysis and lower port of the back, some- 
times radiating down the thighs, (2) the patient is 
unable to lift or move the legs, and (3) she has a wad- 
dling gait These symptoms are so characteristic that 
the diagnosis can be made without x ray examination 
Treatment should always be conservative consisting 
of absolute rest in bed for from four to six weeks ac- 
cording to the seventy of the case. Schaap’s patient, 
m whom spontaneous symphysiolysis occurred during 
delivery was a woman, 35 years of age, in whom spon- 
taneous necrosis had occurred in the mesial sesamoid 
bone of the left hallux a year previously 


HEART AND VASCULAR SYSTEM 

Roentgen Therapy of Active Rheumatic Heart Dis- 
ease A Summary of Eleven Years’ Experience 
Robert L Levy and Ross Golden. Am Jour Med 
So November, 1937, 194, 597-601 , 

The authors studied 48 patients with rheumatic heart 
disease who were treated by roentgea irradiation and 
observed for eleven and one half years They found 


Aortic Calcification Simulating Ureteral Calculus in 
a Case of Renal Lithiasis H Tillier Bull et 
Mini Soc Radiol Mid de France, February, 1937 
25, 144 145 

The author presents a case to demonstrate the possi 
bihty that calcified plaques m the aorta may simulate 
ureteral calculi 

S Richard Bbatty M.D 


Auricular Fibrillation in the Kymograph H. Lud- 
wig Rontgenpraxis November 1936 8, 731 
Auricular fibrillation can be seen in kymographs of the 
left ventricle A case is described in which very small 
flutter hie excursions could be seen in the entire area 
of the left and right auricles They corresponded in 
frequency with the auricular contractions in the electro- 
cardiogram 

Hans W Hefkb, M D 


Cardiovascular Complications H Bartsch and G 
Wachner Kim. Wchnschr , May 23, 1937, 16, 743- 
746 (Reprinted by permission from British Med. 
Jour Aug 14 1937, page 27 of Epitome of Current 
Medical Literature.) 

The authors describe the effects on the cardiovascu 
lar system which they were able to observe in a large 
proportion of cases of carcinoma of the pharyngo- 
laryngeal region treated by Coutard’s method of pro- 
tracted anH parcelled deep x radiation. The complica- 
tions were caused by the toxic products of the irradiated 
tissues, and manifested themselves in myocardial de- 
generation disturbances of the car diac rhythm 
The fall of the blood pressure and the acceleration of 
the pulse may lead to coronary insufficiency m cases 
predisposed to angina pectoris The authors there- 
fore, advise careful observation of the cardiovascular 
system and appropriate prophylactic measures in all 
r-aom treated by Coutard s method. 
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Fig 4 Hydro-pneumothorax, 
lung expanded slightly, fluid on 
shelf like projections of pleura 
(May 1 1937) 


Fig 5 Almost complete ex- 
pansion of the middle and upper 
lobes, slight amount of fluid in 
the pleural sac (May 26, 1937) 


Fig 6 Right lung fully expanded 
except for some limitation of the 
diaphragm, no fluid patient m 
good health (June 11, 1937) 


pulse, 90, respiration, 20 These became nor- 
mal Bloody fluid was withdrawn on several 
occasions by paracentesis, 2,660 cc was re- 
corded, and replaced by a smaller amount of 
air No organisms were found Smear and 
culture were repeated Bloody fluid became a 
transudate after paracentesis Gradual re- 
turn of the right chest to nearly normal condi- 
tion Roentgen examination was recorded m 
films reproduced as Figures 4, 5, and 6 
The patient was discharged from the hospital 
on May 5, 1937, improved He continued to 
rest at home for several weeks His recovery 
is complete at the present writing (Aug 10, 
1937) 


SUMMARY 

The above findings are brief conclusions 
based on the clinical record and the study of the 
roentgen examinations at different intervals 
It is quite evident that at the time of the acci- 
dent there was severe injury to the right chest 
wall and diaphragm Under great pressure a 
quantity of air was forced from the lung mto 
the chest wall, but the lung and pleura closed 
after the escape of air Blood slowly accumu- 
lated beneath the right diaphragm, causing 
tlie elevation Improvement was taking place, 
with absorption of the blood and return of the 
diaphragm to normal Suddenly, one month 
later, a severe hemorrhage occurred, filling the 
right pleural cavity and collapsing the lung, 
accompanied by much shock After paracen- 
tesis, repeated several times, the lung expanded 
and the remaining fluid was subsequently ab- 
sorbed There has been almost complete re- 
turn to normal in the function of the lunir 
pleura, and diaphragm 


This case is unusual m that (1) emphysema 
occurred in the chest wall without collapse of 
the lung, that (2) hemorrhage into the pleural 
cavity took place a month later, and (3) full 
recovery has followed 


OBJECT RECONSTRUCTION BY PLA- 
NIGRAPHY RECONSTRUCTION AND 
LOCALIZATION OF PLANES 

By JULIUS KAUFMAN, M D , Brooklyn, N Y 


Any object may be considered the integra- 
tion of its constituent, serially juxtaposed, 
parallel planes By planigraphy (1, 2) it is 
possible to delineate from two or more radio- 
graphs all the plane images of an object, to 
determine their depths, and finally to recon- 
struct the actual planes By relocating the 
reconstructed planes (plane localization) in 
their relative positions m space, it is possible 
to reconstruct the object radiographed 

The manner m which plane images are de- 
lineated and their depths determined has pre- 
viously been described (1) The author’s 
method of plane reconstruction (2), however 
did not include plane localization Since it is 
necessary to localize planes, as well as recon- 
struct them, to accomplish object reconstruc- 
tion the previous method of plane reconstruc- 
bon falls short of the goal desired To accom- 
plish this we found it necessary to evolve an 
onginai, simple graphic procedure which not 

° t C ,T P1SheS plane ^construction, but 
plane localization as well 

In Figure 1, image A 1 -B 1-C 1 represents 
ie plane image (obtained by planigraphy, 1 ) of 
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CLmc at the University of Budapest Of the 311 
cases of pelvic inflammatory disease, 102 were acute 
and subacute and 209 chrome Of the first group SO 
per cent were cured and of the second group 07 per 
cent The condenser field method was used with the 
electrodes at 5 to 10 cm from the shin Applications 
varied from 5 to 20 minutes, depending on the acute- 
ness of the inflammation 

A study was also undertaken in order to determine 
the effect of short wave therapy on menstruation 
Seventy eight test cases were used in 72 per cent the 
period was normal, m 14 per cent there was slightly 
more bleeding, and in 12 per cent the period lasted 
longer It is concluded, therefore, that short wave 
therapy is not contra indicated during the menstrual 
period Ninety six cases of dysmenorrhea were also 
treated and in 70 per cent there was improvement or 
cure Individualization of the therapeutic approach 
is important and the dosage must be carefully con- 
trolled 

Ernst A Fouls, M D , Ph D 


evidence of improvement in a large number of these 
patients, those receiving the largest doses were most 
benefited Irradiation relieved cardiac pain in pa 
tienls who did not have aortic insufficiency There 
were no harmful effects noted, although unpleasant 
radiation reactions appeared m about one half the cave 
The patients with low grade activity and free from any 
evidence of congestive heart failure fared best The 
nature of the benefits produced by irradiation therapy is 
unknown The method promises to be of some sig- 
nificance in the treatment of properly selected cases 

G E Boscn, M.D 


Right sided Descending Aorta, G Soleil. Bull, 
et Mem See Radiol M6d de France, January, 1937, 
25, 15, 10 

A case of right sided descending aorta is presented 
which is evidently not due to congenital anomaly, but 
to a combination of syphilitic aortitis with elongation 
and a left kyphoscoliosis 

S Richard Bbattv, M D 


Spontaneous Separation of Symphysis Pubis C 
Schaap Nederl Tijdschr v Gcneesh , May 29, 
1937, pp 2510-2514 (Reprinted by permission from 
Bntish Med Jour , July 24, 1937, page 10 of Epitome of 
Current Medical Literature ) 

The author, who records an illustrative case, states 
that spontaneous symphysiolysis is a very rare occur- 
rence Wishnc and Mayer quote three senes of sta- 
tistics according to which it was seen only once in 30,000 
deliveries, four times in SO 000, and three times in 
94 000 During pregnancy, owing to the increased 
blood supply in the pelvis, the ligaments of the different 
joints become loose so that an increased mobility of the 
symphysis and sacral joints develops and the symphy- 
sis can be moved 5 mm in a horizontal and vertical 
direction The symptoms are as follows (1) There is 
pain in the symphysis and lower part of the back, some- 
times ra diatin g down the thighs (2) the patient is 
unable to lift or move the legs, and (3) she has a wad- 
dling gait. These symptoms are so characteristic that 
the diagnosis can be made without x-ray examination 
Treatment should always be conservative, consisting 
of absolute rest in bed for from four to six weeks ac- 
cording to the seventy of the case Schaap's patient 
in whom spontaneous symphysiolysis occurred during 
delivery, was a woman. 25 years of age, in whom spon- 
taneous necrosis had occurred w the mesial sesamoid 
bone of the left hallux a year previously 


HEART AND VASCULAR SYSTEM 

Roentgen Therapy of Active Rheumatic Heart Dis- 
ease A Summary of Eleven Years’ Expenence 
Robert L Levy and Ross Golden. Am Jour Med 
Sci , November, 1937, 1 94, 59 /SOI 

The authors studied 48 patients with rheumatic heart 
disease who were treated by roentgen irradiation and 
observed for eleven and one half years They found 


Aortic Calcification Simulating Ureteral Calculus w 
a Case of Renal Lithiasis H Tilher Bull et 
Mem Soc Radiol Med de France, February, 1937, 
25, 144, 145 

The author presents a case to demonstrate the possi 
bility tliat calcified plaques m the aorta may simulate 
ureteral calculi 

S Richard Bbatty, M.D 


Auricular Fibrillation in the Kymograph H Lud 
wig Rontgenpraxis, November, 1936, 8, 731 
Auricular fibrillation can be seen in kymographs of the 
left ventricle A case is described in which very small 
flutter like excursions could be seen in the entire area 
of the left and right auricles They corresponded in 
frequency with the auricular contractions in the electro- 
cardiogram 

Hans W Hbfkb, M D 


Cardiovascular Complications H Bartsch and G 
Wachner Klin. Wchnschr May 22, 1937, 16 , 743- 
746 (Reprinted by permission from Bntish Med. 
Jour Aug 14 1937, page 27 of Epitome of Current 
Medical Literature.) 

The authors describe the effects on the eardiovascu 
lar system which they were able to observe in a large 
proportion of cases of carcinoma of the pharyngo- 
laryngeal region treated by Coutard’s method of pro- 
tracted and parcelled deep x radiation The complica- 
tions were caused by the toxic products of the irradiated 
tissues, and manifested themselves in myocardial de- 
generation and disturbances of the cardiac rhythm 
The fall of the blood pressure and the acceleration of 
the pulse may lead to coronary ins uffici ency in cases 
predisposed to angina pectons The authors there- 
fore, advise careful observation of the cardiovascular 
system and appropriate prophylactic measures m all 
r-ogjw; treated by Coutard’s method 



KAUFMAN OBJECT RECONSTRUCTION BY PLANIGRAPHY 
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are reconstructed and transcriptions relocated 
m space, so that when a sufficient number have 
been so reconstructed, and localized, they may 
be said to represent the actual reconstruction 
of the object radiographed 
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